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e-'nrt- inp. si::p,lp concepts, int*^ r connect ing concepts, d i sp3 a vinp 
ani controlling the displa-. . Features teit most essential to on-line 
ive ^e]r. users* ejiides, hoolean operators, search f^'eld control, suffix 
'na! c^t-r. iters, diction-irv ac-ess, reqnest sets, search review, 
at^, f^n-lme fo martin^, and o^'f-line printing,. It is concluded that 
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1 , 0 INTRODUCTION 



1.1 THE INTETOED AUOIENCE 
£his report is iatended for use by desitzners of Interactis/e retrieval 
s- ^^re'\s and b, students of systtr. des^'gn. Ii. the report L^ornniand larguage 
features cl eleven different online inf ^-^rnation retrieval systems are 
presented m ternis of the functional needs of a searcher sitting at a 
terminal . 

There are a number of assumptions underlying tne report that should be 
nade clear. The first is that there has been enough time for conipetition 
m the marketplace since initial implementation for systems that do not 
respond to user needs to disappear. The second assumption is that command 
languages are sufficiently easy to change so that reoccurring sugg'^stions 
fror^i users are reflected in revised versions of systems. A third is that 
zvost (hue nor all) 'of the systems considered in the report were developed 
independently of the others. One can ^ee this by noting that systems vary 
Widely In the words used for invoking functions while they vary only slightly 
in types of information users must supply when invoking the functions. 

A fourth assumption is that in the absence of totally new technologies, ::he 
functional needs of the searcher are not likely to chanc;e significantly. 
The net effect of the argument is that the juxtaposition of features from 
relatively sjccessrul operational retrieval 3ysLe"^s -ran teil cne a great 
deal abou: the needs of the interactive searcher. Hopeful the rep'^rt 
vi:: ease tr.e traASiticn to a ccr-non /:':-hiiary |jr t-il^ir.^ ab-ut searching, 
dr.^i perhaps facilitate t^-e deveiop-^ent ^ irjr'on intt-rt^i »- ^ i-^in* 
different s y s t e t s . At t 'if v r > least, it s - _ . 1 . r • , . : »- r.. - t.- s *_ - - ' . t . r * 
Je> turners ^-illd new sv-;te'^.s 1^ Irn^rai) * t"-., fti'. ^ " i. i ' ' 
rre ^' s ^ ' . 



* I,,ert' art' wtht-r aad.Unices that are likely to think 0\ij report responds 
Kv *hfir neews. l^urchqsers of interactive retrieval svstem bervlre and 

• searrhrrs themselves probably will assume that the report can nelp them 

■ •:ioo^e bet^-^een oyster's. To the extent that 11 sue,?ests what to loo-k fr^r, 
'f Is uS'.fj', h'jt shrn>ld not bt- relied upon for rme. Tirs^. of all, the 
~,v^ro'" ^'eh. r : p^ i *^:;s ire i :;c eii t i " ^^1 1 v ^-ut of datu "'^c^oon 1] v-, Ln^r- .:re 
^ar-N ta-^to*'^ i rurrha^er should consider that are nc't disojsred here - thin*^s 
l5kc^ .o.-t, reputation for service, and ahlllr; to tailor a c-ontract to the 
spo'^ift^- needs of a purchaser. Without infornati^n about the particular 
^et of dati bases to be accessed, the educational background of users, and 
the usae.e loads at various tines of the day and year, no adequare ratine of 
systems Is possibl . Purchasers of systerris or service should plan to carry 

* out bcnrhmark studies in which they deter irlne what a typicril l^-ad would 
l^ok like and would cost if run on each of the systenns under conslderat ioi. . 

^ Finallv, it shnuld be pointed out that manv Tiore systems are availablp in the 

narketplace than are considered in this report. Ihe Natiiinal Bureau ^f 
Standarv-ls (3) has recently put tos^ether an Index '^f Interactive ii^f orma t I'^r 
svst e?is - 

:.2 'I'HE FEATUFE /\:s^ALYFIS 
In ^rder to asse-^s tht value of the report and the reas'^-air^ l.-hanu tin-. 
c.ele.t^ -n rat^rlal^, fhe re -^er mist understand the procedures fcllcwed 
m _^rpilint; it. The najor reason for carrying', out the analysis was to bring 
sv-te-". do.- Icners top^ether and to fo^^u-^ th^'ir attention upon siTilarities 
and iifference'^ in exl^tlnr us^-r int^^rfa f t erpe r*^- -n 1 1 M-u^'-i^n i 

• >n ' • ' ^ f t r i e T ^ ^ t e f f <^ : 1 1 V t ^^e t h ) : -> ^ r h n i ? . ^- ' ■ i - » >, .i v i , . ^ ' r-* r 
I ntc^rf iCfS V {1 : n- t "H-r/c t> v.a^d ^- . ^ : - v. ^ * 

' ► SI .'T'i r *" ' 1 r ' " ^^^^ ( '\ ' ^ : * : . 
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User interfaces arc not the majcr interest of most JesJgneis. Designers 
-Dend most of their time mikln>; b^jre that their systems are reliable and 
cost effective, '^^aat they would mosc like to know and are lea5-t v/lllin^ to 
reveal are strategies for increasing system throue^hput without degrading 
per^-'jini -.ti :e , or strate^^,les for attracting and retaining a Tnoney-n.iaki ng ni>; 
c'f user-^. 've inrentionall V did not probe too far into svsten inferrals o^ 
systei^ clientele berause these v;ere f t 1 1 to be privileged Information. The 
user interface was a neutral topic for designers yet of gt3at interest to 
searcher^ . 

A three-day workshop was held at Stanford University April 23-25, 1973. 
Representatives of each of the eleven systems, a five-man panel of experts, 
anc a handful of invited guests met for intensive discussicis and system 
demonstrations. The five tv^o-hour discussions focused on 1) the searcher/ 
task environment, 2) the data base environment, 3) & 4) search and display 
features necessary for information retrieval, and 5) instructional and 
dia^Hostic features. At least one forty-minute demonstration wes given of 
every sYStem, and most systems were displayed twice. Vidoo tap'?s were made 
of six of the systen demon' orations directly off of t'^e terminal and are 
available on loan from ASIS's STG/UOI (the user on-line interaction special 
interest group of the American Society for Information Science). 

In prepartlon for the workshop, user manuals were solicited from each 
or the systf'Tn representatives and ea^h representative was visited foi half 

^1,. The n, mulls uere used to extract nuch of the material that appears 
the report, and the sit* visits were used to fill in missirir; g^ip« and to 

-''^^ rt^ofr* ^ent .1 L ive^ i ^-i'^rdin'f *'^if^ user pofilatlon. it rapidly became 
-:*-'r 'hit it'slv;nt'rs knew little about the haV^ts and rbarar ter 1 s t i^'s of 
\v i-.'^s. Ir T;(v;t '-^ase^"; ell puts were known onJv b\ an acooant number 
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that lumped together a number of different searchers. Only ^ross generaliza- 
tions were available rev;ardinK whethei end ushers were rarrvinf; out their own 
--searches, whether searchers vere frequently switching between data bases, or 
whether they tended to use video terminals instead of teletypes. After th^^ 
^Ith visirt and bt^f^re the workshv;p, niatrices were draw^ u:> sumnarizinv; the 
i<c'i;ree to whi\h eaoh of tae eleven systems ircorpo^ ^ted various features* At 
♦he W(>rkshop the matrices were used to structure discussion between designers. 
Pevised versions of the r.iat rices have been inclu-^ed as an appendix to the 
r-^port. Revisions have been made partially at the request of designers and 
partially to make the matrices an accurate summai y of the total report. 
System representatives have also reviewed the chapters of the report dealing 
with their systems and have made revisi so that the report accurately states 
the status of their systems as of April, 19V3. 

We would like to thank Donald Black and Robert Katter from System 
Development Corporation, Mark Radwin and Roger Summit from Lockheed, Lawrence 
Stevens and Hovard Colem*an from Informatics, Stanley Friedman from IBM, David 
Colombo and John Fried from Battelle Memorial Laboratories, Richard Giering 
from Mead Technology Laboratories, Donald Hillman and Louis Stern from Lehigh 
University, Benjamin Mittman and Wayne Dominick from Northwestern University, 
Richard Marcus from MIT, and Charles Goldstein from the NASA Lewis Research 
Center for the'r contributions to the workshop and report. 

In addition to the written report, a twenty-minute color 16mm. film 
called "Access" has been prepared for introducing college level students to 
interactive sear'^hing. It is being distributed by the Fxtension Media Center, 
I'niversitv of California at Berkeley. In the film, viewers are informed 
that searching is like looking for a needle in a haystack and that It 



ins7oIves the entering of a request, revision, supplementinp v;ith related terms, 
browsing, and display of results. They are shown a number of different types 
of users searching for different kinds of information in different kinds of 
data bases. Information technology is presented in an historical persepective 
.'5 a neans whereby the special interests of small groups can be served, and 
Will be served more effectively in the future by means of netwoiics, inexpen- 
bive f'torage media, and by human information brokers. The film can be used 
in conjuccion with the report as an introdacticn to interactive searching. 

1.3 HOW TO READ THE REPORT 

The report itself is divided into chapters dealing with the various 
functional needs of interactive searchers. Hatters outside the control of 
retrieval system designers are not included. For example, little is said 
about interactive terminal features or about operating system login proce- 
dures. Issues that are beyond the concern of searchers are not included, 
No mention is made, for instance, of file structures, parsing techniques, 
jr updating techniques. There are a number of issues that it would have 
been nice to include but which were not since data was not available. For 
example, nothing is said about average and worst case delays due to system 
failare, or about recall/precision measures of system effectiveness. 

The appendix to the report acts as an index to the subsections. The 
rows in the four matrices direct the reader to the related subsections. 
S Dsections generally consist of statements supported by command language 
svntax. Rather than adhering to a uniform notation for commands, presentation 
te'-^hniques are tailored to the special circumstances of each subsection 
hMi that the supporting material will be as readable as possible. System 
names have been pulled into the margin so that they either can be ignored 



or so that one can locace the manner in u^iich a particular system has im- 
plemented a particular teature. Chapters begin with tutorial material 
placing the functional need in context and contrasting its use in interactive 
searching with its role in other types of systems. Then features which are 
encountered by default are introduced followed by features that must be 
specifically invoked. In some chapters features aie organised in terms 
of subfunctions rather than in terras of how they are invoked. The report 
concludes with general recommendations to the designers of future systems. 

1.4 RELATED WORK 

The report fits into a background of activit> that has been taking place 
over a number of years. in January, 1971 a workshop dealing with the user 
interface for interactive bibliographic searching (15) was sponsor d by the 
American Federation of Information Processing Societies (AFIPS) . The 
thirty-eight participants at the workshop represented a number of different 
interactive information retrieval systems. Many articipants were unfamiliar 
with.^ach other's systems and many expressed a desire to compare systems so 
that a basis could be laid for further discussion. Available comparisons 
of systems by Seidon (14) and Welch (16) were effectively out of date. The 
participants drew up a list of the functional areas Involved in searching 
that form the basis for chapter divisions in the current report. 

One of the participants at the 1971 workshop was William Olle, who 
headed a similar effort to place features in a functional framework for 
data base management systems (2) under the auspices of the Conference on 
Data Systems languages ( CODASYL ). While there is an overlap between inter- 
active retrieval langauages and data base languages, Olle indicated that 
he thou?,ht a similar feature analysis should be conducted for information 
retrieval systems (12). When the designers of the eleven retrieval systems 



met at *he April, l'"3 Stanfo*-d workshop, one of their conclusions was that 
no sharp disct inct ion should be made between retrieval of management and 
bibiio^raphic informat ion. 

The National Bureau of Standards has for a nuniber of years kept track 
of the state of the art in information retrieval system development (3, 
6, 7). As the field has stabilized and pressure for sta/ida^ds has Increased, 
NBS representatives have started laying a groundwork for uniform login and 
logout procedures. 

Wliiie the National Bureau of Standards representatives are not attempt- 
ing to impose standards in functional areas of searching, Reintjes and 
Marcus (13) at M.I.T. have been attempting to develop a translating inter- 
face language that can be used for coupling systems so that a searcher need 
not worry about which retrieval system he is using. Although they have made 
some progress the task is vast and much remain o to be done. 

At the other end of the .>pectrum, a survey under the direction of 
Carlos Cuadra at System Development Corporation is underway in an attempt 
to discover what purchasers, intermediaries, and end users actually think 
about the systems they have been using. In Europe, D.I. Raiit of the 
European Space Research Organization is using the same questionnaire to 
discover how Europeans are reacting to the systems available to ther^. 

There are a number of places one can tu^n to for more information 
about interactive searching. A thorough and e,<cellent introduction to the 
field is Lancaster's Information Retrieval On-li ne (5). If one prefers 
collections of papers, VJalker's Interactive Biblicgr ap hic Se arch: The r s/-r 
Computer Interface (15), Meadow and Henderson's Interacti ve Bib! ioj^ra^^hi 
Systems (11), or May's Autornat ed Lav Re search flO) are recnnimenHptl . 



Thert ate not as many places where one ^-in Lurn for mfc-rmation regard- 
in :ne Jcs^'gr. of uber/conpnt er interfaces. Janes *^^irtin*s I)esl^;n of Man- 
CuTipater Dia logues (8) is one of the only rextbooks. Tlie Annual Review of 
Info mation Scie ace an d Technology has "recently includec' chapters on "The 
'\«^cr lAterface in Interactive Systens'' (I, 9), The fjoecial Interest Crrjp 
""•rr On-line Interactirn" of the American Soclec^^ matian c^^^ience 

[ »- r • vv: ill> holds techniral sessions dealing with user interface probleuis. 
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2.1 Introduction 

Eleven systems ^'Batcelle's BASIS, IBM's STAIRS, Lockh^ei's DIALOG, 
Mir's INTREX, NASA Lewis Research Center's NASIS, Lenign's LEADER, Mead 
Technology Laboratories' DATn CENTRAL, Informatics' RECON, System 
Development Corporation's ORBIT II, Northwestern's RIQS, and Stanford's 
SPIRES II) were chosen for inclusion in the comparative analysis. The 
criteria used for seiecting systems were that the systeni had to be 1) opera- 
tional, 2) on-line and interactive, 3) able to handle multiple users simul- 
taneously 4; able tio handle multiple data bases, 5) able to process data 
rases with variable length entries and elements* 6) demonstrable to tr. 
p\."]ic, and 7) primarily oriented toward information storage and retrieval. 
In 'y one case was an exception made frcm these criteria: INTREX ioes not 
customarily handle more than one data bafe. 

Many systems met the criteria of the comparative analysis but were not 
included, A number are close relatives of systems included in the analysis 
''ELHILL, NASA/RECON, BCN, LEXIS; oO c^-uid be excluded without prejudicing 
the t^enera i. i ty of the compar isoii , The versions included in the analysis 
were ^boFen .:ecauso the person making the greatest concribution to the 
^>_s:i..i rf i-fj systei. cojid reprer-nt it. Both DIALOG and RECON were in- 
cluJei L^-ecausc Hjger Su-rimit '^-f Lockheed and Larry Stevens (of NASA in 1968, 

f Inr-rr^at ics during che Cvomparntive an-i^ysis) worked together to establish 
tnt t>po-^ ' f i'_..t 1 ^ns f'_^r the --'ri^^xnaj \AS \/ r :..,{")N. 

0 1 n e r s y s t ems ^' r i d e v „ 1 pe d cuts! dc of t he En i t ed States ^ OE I C / LAW 
'jf EanadT, I J.- .-f SwecE-^n ) and \t wa^ feit tf\at sinc^ svstem representatives 
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were bem^ paid tc co:-e to the Stanfurd workshop, t'./it it w.>ul'! he ^^st lo 
liniit th^. analysis to U.S. -v stems. 

Some systems came very close to being iarl'jJe'^ b\it wert^ rut for oxtra- 
r.e:^.i3 ft^asor.s. [afLidaia's IN'jUlRK syster was to b- in-.I.iaed b'-t ::^ow.^i .'it 
i r^or. la before the workshop because of the press of work. 'he- Nc-j* ff'^f- 
liZLe ' systeni would have been included except that it required a terT:iinal 
tnat was not available on the West coast, was used with single dita base, 
-nd was written at IBM Federal Systems Division so would nwt have been rep- 
rt^sented by a systen diSxgner. Lawrence Livennore Laboratories' MASTER 
'V;:rrFOL would have been mcjuded except th-^t it runs a very unusual 
conputer and can only be inade publicly accessible by rr.oving it to a 
declassif itfd computer. The Defense Doc^imentation Ce^^^er's system was 
^-nsidered but not included for similar reasons. >fRl*s Syster: 2000 would 
ha/e been included except that it was discovered too late. Other systeirs 
r--i^irored but not used were: Universitv of Washington's SOL'\R. I'plver- 
^it;. o: Pitt iruh' s PIREtS, Svrar^use's SITARS, and Stanford ^esearr.b 
Tr:bt:tute's Au^T-'ntei IntelltjCt. 

inft/ren^.e should be drawn that a system i^^ m a:iv w^./ i'lade- 
c u ^ t ^^'c au ^ : t wa r. no t i n 1 nd ed in t he na 1 v s i s . so u * , t t 1 1 1 1 

^ j-/r-^i^r par L i c i oat ing svstr-r:s s(j that wt: could: conduct a nana^r^'^^" 

wor>shor. ''r/t'^ullv. tnc Jtenis ara zed t]irouj;hout the re^^^rt vi-l rro\': 
t . e f f : '■ I n * i ■ ' orp r h en ! vt- ^o that other s^- *- s ^ o • « a i ^ » 



Svitt^Tis v*<'^». sclc"j ",eJ to p.i rti': LP -tte in th»L- uop.par'it ivt* an i lysis dS 
: 'mairy, 19''^.. -vste:i represent at: Ivc ^.i-ne t'_':;eth£ r A;rll 23-25, 1973 
I'if ._ "'firi'iV'. ^r/ilysis W'^rks* ^r* 7 r r '>u^>^t>ut the rest of tht: rup'~;rt 
• prtrSer-!: is ass\""t-i t: be A:-'r. 2'^, I'r^Zi, ^nd this will be enip'has ized in 
r.it r;t.xt tv.-^ St^rticis. H.owever, the syst^'ns carrtr into existence :::u.'h earlier, 
nd nirst liave ^rntlnued to exist beyond that date. In this section, each f^>f 
'•"t.- ^^elf- t".^ -^v^tor. is intrt:iu^ed and prer^ente-i a'^ It has developed over tin:e, 

HA%:- .,:is !evel'?pe^i it Bitit-^ii^ Memorial [nstitu^e*s Cr]ur:b'js BASIS 
[ :i*:.-r--.tcr ies and was first put into service during J'il>, 1970. 
Initial'' intended for use by Battelle*s i nf o rT^at ic-n lalysis 

'liters and their clients, its use has hrpadened to .-'/tr r^inv 
a : i : 5 1 i r-ns f Info rnia t i '^i nr -^c ess i n,? and ";od e 1 i n . i 1 e 
I'- it telle will sell or lease si'^tw^re, jnd will r-ut jp ^ _ .i-^- 
t-^^er's data base, potential clier;t? ^ire jud^.ed ti-^r-^^ 
t*.' '-'^-'..^r.^h ntcnt of their proposed ef f^-rt . 

: ^, . t April, 1 9 7 ) the s v s C e ha s a 1 ^ e i . « s t j 1 1 e -J i - 
'.'T,, thi ]riri\*--^ rvihl 1 -graphic d it-i ^-a^*- ^ -i-t-.v r , ~, v., 

' : r '■'M ^ i: L -^^ ve 1 r e ■: , functions h.a vt ' ^ t r t . : i 
' r i * * /r J _ L i ■■"'.'t,]in/ r^j '^jtj .rii^^i^, ^.^^ trc -^vst-:: 
. - . " ' ; *' r • r t " - ^ " : * t 1 ^'1 - '-nc r V p ' i / " . 
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DiALU' u developed aL Lockheed and was first put into DIALOG 

service darin;^ 1966. The 1968 version of DIALOG was 

adapted dv Lcckhc:ed to NASA's requirenents (ari vas nanied 

RLCl'N'; ^nn is riL'W in the public do-:ain. Since 1968 the 

-.'ste- ha-« r^tren '.'XtcnCei m '^.ir.y ^'..-ivs^ '.riiii^ it i- still 

pj3sib:e to buv or lease the software, Lockheed encourages 

T-tj-^ple to subscribe as interactive searchers. 

Since April, 1973 a great many Ttore data bases have 
b.^tn put online, including the National Agricultural 
Librarv's CAIN ^Cataloging -'^nd Indexing), the American 
^sych^l epical Association's Psychological Abstracts, INFORM 
0)M?iiNDE>:, I^:SPEC, Chenical Abstract's CONDENSATES, and 
others . 

INTPEX -as developed at the Massachusetts Institute of INTREX 
Technolcgy and was first put into service during 1969. 
It was originally intended as an experimental systeir (but 

an operational environnent) for trying out new approaches 
t^ iii-it-i^th indexing and interaction via terminals which 
ill (ii-'-lay b'tl: alphanu-^er ic characters and nicro^iche. 
^.-^e April, 1973 tne system has been taken do'wn and 
is --.elng reorogra-nred for use on an IBM 370/165 computer. 
In i -^elated effort, an interface is being designed t>^at 
trir.slates what one requests using a single corrjnand iangua».e 
^ the ian--;?.a4P of r^ne or no^'e ?lh*.r sv-ters» 




.,2,5 NASI< v;}s ievtrlope'-i at N'ASA's Lewis ^osearrh Cr-nter vi i NASU. 
was first -il . » scr/l-u- 'Jjrlr. '^"j. r.-»vist,i 
.^r-i ^r. ..'t rhtj ^vste^. ni^.usi.ei in Lhib report was m 
operation onlv a few months during? 19 72. NA^■IS was 
ir.txjr.dcc tur as a aala base managenent systo-^ . Its 

TLajor use wbs with descri^^tor s of photograj.hs of the 
United States taken by the ERTS satellite. The svstem 
is no longer being suppcrted by NASA, although the software 
is still available. 

!.2.6 LEADER (often leferred to as LEADERMART when used in LEADER 
conjunction with Lehigh's Mart Library) was developed 
at Lehigh University and first put into service during 
March, 197K It is intended primarily for searching 
of bibliographic or textual data bases by students at 
Lehieh, althouRh service was for a ti^e being sold to 
outsi:le subscribersr LLAJ)Er is unique in its emphasis 
'ipon natural language processing and (le-erphasis upon 
b o o 1 ea n operators. 

ripce April. 197 3 the lari;e b ib J iographic data bast-S 
'Vc b- '"^n rt.'-.cvr'c: frcr the systen and reprogramr.ing efforts 
.ire iri . 'rvay tc nako it r' rr -^ahte with textual (ron- 
iridcxed > ";c- ter ia I . 
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DATA CENTR.\L was develored at MeaJ Tc(nn.lr^y Lahora t jr j os DATA CRNTHAL 

and was first put into service during i9^,8. At variuas 

times before April, 1973 it was used lor searchin^^ Psycho- 

logical Abstracts, Epilepsy Abstracts, and the case law of 

the state of Ohio. IjATA CEV^RAl. is irttnded fo,- ^i^,,. ^ 

data base niaaagement syscem. Llther the software can be 

leased or data bases can be placed on the parent system. 

Since April, *973 the system has been revised and ii? 
currently being reprograinmed to run on the DEC PDP-l I 
series of computers. 

RECON was developed by Lockheed for NASA and is maintained RECCN 
bv Informatics (in conjunction with their STIMS file main- 
tenance package). Since 1968 the system has been extended 
in many different ways. RICON is installed not only at 
NASA, but also at the Department of Justice, the National 
Oceanographic and Atmospheric Administration, and other 
governnent agencies. Informatics supports RECON at these 
instillations as well as selling service and making their 
' r.'-.pater available for storage of data bases. 

fince April, 1973 Fhe Environmental Protection 
Agency *s ENTIROK data bases and George Washington Univer- 
sitvS POPINTOPdd data base have pjt onto the syst-r. The 
TOXICON data base has been removed and has beroir.e the 
TOXLINE data base r,n tlHILL. 
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J. J. 9 ORB II II wds dev..'loped by Systen D.vvelopment Corporation ORBIT 
in conjunction with the -J ^^ve lopnieat of FLHILL for the 
National Library of Mediciri^. An aarly version of ORBIT 
Was f;rst put ^''-to Sc^rvi;,^ d'^rin^ 1970, and ORBIT I J 
iM.^c.t 'le jperatunal in 197?. 'of boti sells cr l.^-ises 
software and also puts up data bases for subscription 
Searching on the parent syster. 

Since April, 1973 a new vr^sion of the system, 
ORBIT III, has been developed. In addition, a great 
Taanv mere data bases have been put online, including 
the National Agricultural Library's CALN, COI^ENDEX, 
^ NTIS, INFORM and others. System improvements are being 

implenented on a continuini^ has. Is « 

* 2.2.10 RIQ5^ was developed by Northwestern University and was RIOS 

first put in service in Septembcir , 1969 (then called 
RIMS), Since that time it has undergone extensive 
changes and an instructional interface RIQSTUTOR has 
been built for it. RIOS is intended for maintenance 
and searching of small-to-mediu^ size data bases 
whether they are bibliographic, textual, or nuuierical. 
It n-^ be used in conjunction vxth graphics plcttlng 
jnd stitistical ^imly-^i^, 

Inre Apr 1 1 , 197 3 the Rir^S User ' s Manual has been 
' •-'•^Ictt-'y rrvrilten, i prcredural rafability has beeti 
ie^-el r>p<-_ c to enhance br ih in terac t ive searching and 
=.t'{ t Isl dita an-ilvsis, md an interactive graphics 

rav.kag(? ha*^ br-en 'Avr, i-lnpo^ , <;ysten rias been installed 

in p.urr'p*' an-j i ^- rirtfvely being -^larketcd in tht* United States, 

erJc 



i.i.li SFLRES-II was developed by Stanford in conjunction with SPIRES 
the development of the BALLOTS library cataloging system- 
An early version of SPIRES was first pu^ in service in 
1969, and SPIRES II becanje operational during September, 
1972. SPIRES II can handle a wide variety of different 
types of data bases, including those having hierarchies 
ot fields within fields. While it is possible tu transfer 
the software or to j)ut a data base up for searching, SPIRJES 
is intended primarily for searching and file maintenance 
by people at Stanford. 

Since April, 1973 the svstem has been revised substan- 
tially. It now provides for offline report generation and 
predefined formats online. As it is being modified to run 
on the IBM 370/158, it is being augmented to have ' ,,t 
language capabilities. 

2.3 THi: SYSTEM'S ENVIRONMENT 

Each of the systems must reside on a computer, under an operating 
system, Tperhaps) connected Dy a data communications network to a terminal 
where a user searches in one or more data bases. The data base may belong 
to the user and is being stored on his computer with software leased from 
the system owner, the data base may be stored on the system owner's comput- 
ter, or the user (as is customary) may have no ownership interest in the 
data base. In this section most of these aspects of the eleven systems 
are v.ons ider ed . Missing from what follows is a clear picture of Ihe users, 
how frequently they search, aad the problems they rim into. System r^ pre- 
sentatives were asked to .':har.9( t eri ze their users hut few could do so, 

V6 



Outside of the ui.ivers ities , rost searchers are interiT'ediaries rather than 



end users (but not all). An NSF-sponsored study is being conducted b; 
Carlos Cuadra of System Development Corporation to find out the answers 
to user-related questions. 



2.3.1 As of April 23, 1973 slightly modified versions ot 
the system were beinc, operated by others. These 
versions of the system would have qualified for 
inclusion in che comparative analysis. 

a. National Library of Medicine's 

ELHILL (popularly known as MEDLINE) 

b- European Space Research Organization's 
ESRO 

National Aeronautics and Space Administration's 

NASA/RECON 
Atomic Energy Commission's 

AEC/RECON 

c. State University of New York's 

BCN (Biomedical Conmiunicat ion iNetwork) 

d. Mead Data Central's 

LEXIS 



a. ORBIT 

b. DIALOG 

b. RECON 

c. STAIRS 

d. DATA CENTRAL 



As of April 23, 1973 bibliographic data bases 
containing more than one himdred thousand records 
were available on the parent system for commercial 
searching. 

a. ERIC (Edacational Resources Information 

Center's data bases) 
CHEMON (Cnemical Abstract's 

Chemical Condensates) 
MEDLINE (National Library of Medicine's 

MEDLARS) 

b. ERIC 

PAiNDEX (CCM information Services' data base) 
NTIS (National Technical Information Service's 

U.S. Government Resear'^'h and Development 

Reports) 

lOXICON (National Library of Medicine's 

Toxicolo^',y data base) 
KN V T RON ( Env i r on men t a 1 Protection Agenc v 

d it a base) 



a. ORBIT 

b. DIALOG 

c. RECON 

d. BASIS* 

e. LEADER** 
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NTIS 

Chemical Abstract's Condansates 

* Science Information Associates f ''^ i 

marketing of searching service. 
Chemical Abstract's Condensates 
COMPENDEX (IEEE's Engineering Index) 
** Metascience handled marketing of searching 
service. 



2.3.3 In addition to the sites mentioned in 2.3.2, 
system software was also being used at the 
following locations. 

a. Department of State 

Karolinska Institute (Stockholm, Sweden) 
State University of New York 
(Syracuse) 

b. Department of Justice (JURIS) 

c. House of Representatives (Bill Status System) 

d. Environmental Protection Agency 
Wright-Paterson Air Force Base 
Union Carbide 

e. Carnegie-Mellon Univers^ 



a. ORBIT 

b. RECON 

c. STAIRS 

d. DATA CENTRAL 

e. NASIS 



2.3.4 In addition to the d#ta bases mentioned in 2.3.2, 

large data bases were available on the parent system 
for in-house use. 

a. COMPENDEX 

IBM's Technical Documents 

b. MARC (Library of Congress's Machine 

Readable Cataloging data base) 

c. ERTS (NASA's Earth Resources 

Satellite imagery data base) 

d. the INTREX data base 



a. STAIRS 

b. SPIRES 

c. NASIS 

d. INTREX 



2.3,5 As of April 23, 1973 the system was being used for 
some data bases that were neither bibliographic nor 
primari ly textual , 



RECON 

DATA CENTRAL 

BASIS 

SPIRES 

NASIS 

RIQS 
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2.3.6 



2.3,7 



The system has capabilities equivalent to those of 
a host language. This means that prograr^s written 
in COBOL or some other language can call upon the 
retrieval and display features. 



The systeiD is operated in conjunction with a batch 
retrieval system. Only in the case of NASIS is it 
possible at the terminal to transfer a request 
fron the online system to the batch system. 



UMA rpNTKAL 



SI AIRS 

DIALOG 

BASIS 

LEADER 

RIQS 

NASIS 

RECON 



2.3.8 The major technique used by the^ system for trans- 
lating requests into lists of records is to call 
upon previously constructed inverted indexes. Items 
in the index are kept in alphabetical order, and 
each item is a word, numeric value, or phrase followed 
by a list of pointers to records in the data base. 



ALL 

SYSTEMS 
EXCEPT 

RIOS 
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2.3.9 Pointers may indicate 1) the data base from which 
the record comes, 2) the field from which the item 
comes, 3) the word position within the field, 4) the 
Item's importance to che record, 5) a date for the 
record, or 6) other information. Tliose systems 
tnat do not store data base and/or field information 
within the pointer keep separate inverted indexes fur 
t^ach searchable data base and /or field. 

a . 2 » 3 , 4 a nd 6 

b. 1,2,3,4,5,6 

c. 2,3, and 6 

d . 5 and 6 

e. 4 and 6 

f . 4 

g. 1,2,3, and 5 

h. 2 and 3 

i. 6 (for links) 



a. INTRHX 

b. DIALOG 

c. STAIRS 

d. SPIRES 

e. LEADER 

f. ORBIT 
R - RECOii 

h. DATA CFNTRAL 

i . BASIS 
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3.10 An additional technique \v j by the system for 

tranSidti-^g requests into lists of records is to 
call upon every record in the current list (or 
in the data base if there is not a current list) 
and scan it to see whether it satisfied the query 



RIQS 

INTREX 

STAIRS 

ORBIT 

NASIS 



3,11 As of April 23, 1973 the system was accessible 

through the Tymshare network (a coininercial , leased 
telephone line, data communication network). 



DIALOG 
RFCON 
ORBIT 
BASIS 



..12 Whether or not on the Tymshare network, a number 
of users were accessing the system from "^emote 
locat ions . 

a. IBM has its own international data 
connnuni cat ions network 

b. the federal telephone network (WATS) 

c. WATS and privately leased links 

d. NSF-sponsored leased line networks 

e. Lockheed has its own high speed (480 cps) 
leased line network 

3. 13 The user can search using 1) any of a wide range 

of different ASCII video and teletype terminals 

(Like the Hazeltyne 2000 or the Texas Ins^'ruments 

Silent 700), 2) EBCDIC video and typewriter terminals 

(like the IBM 2260, IBM 3270 or IBM 274J, 3) graphics 

terminals (like the D-ILAC or ARDS terminals). 

1. 1 and 2 

h. 2 and 3 

r. 1.2 an-1 ^ 

.1. 1 



a. STAIRS 

b. NASIS 

c. DATA CENTRAL 
^. SPIRES 

e. DIALOC 



a. ORBIT 

a. DIALOG 

a. RECON 

a. STAIRS 

a. DATA CENTRAL 

a. SPIRES 

a. NASIS 

b. INTREX 

c. BASIS 

c. RIQS 

d. LEADER 
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2.3.14 The system runs on a) the medium to large size 
IBM 360 and 370 series computer. > (J ike the IBM 
360/40 or 370/1^45), b) the IBM 360/67, c) the 
CDC 6400, or d) the raiVAC IIO£. (INTREX ran on 
an IBM 70v4. ) 



a. DATA CENTRAL 

a- RECON 

a. DLALOG 

a. ORBIT 

a . STAIRS 
NASIS 

b. SPIRES 

c. RIQS 
c. liASIS 

c. LEADER 

d. BASIS 



3.15 The software is written primarily in a) FORTRAN, 
'0 PL/1, c) Assembly Language, (SPIRES is written 
in PL/360 which ac .s like Assembly language but 
looks like PL/ 1. INIREX was written in an t-xtension 
of Algol.) 



a. BASIS 

a. RIQS 

a. LEADER 

b. ORBI'I 

b. NASIS 

c, DIALOG 
c, KKCO> 
c. STAIF- 

c, DATA CENTRAL 



5.U [NSTRUCTTONAL, DIAGNOSTIC, AND CONTROL FCATURLS 



3.1 INTRODUCTION 

Before one can search for information using an interaclive retrieval 
system, one must have access to the system and be able to use it. It is 
tempting to focus upon command language capabilities, forgetting ^hat 
people need instruction, make mistakes, and occasionally need retraining. 
In this section we shall focus upon supportive and controlling features, so 
that in later chapters we can disregard them. A number of the features are 
actually not a part of the command language interface, but are necessary for 
it to function properly* For example, logging onto the computer will be 
discussed, as well as the training of users by human instructors and troubled- 
shooting by consultants when command language problems arise* 

There is a danger when dealing with computer systems of assuming that 
everything should be computerized. Many system designers reported that the 
tutorial material available at the terminal is rarely invoked. There are at 
least three possible reasons for this* Interactive searching is still quite 
expensive (15-120 dolla 's/hr) and users may feel that there are cheaper ways 
Lo learu. It could also be that the range of behaviors to be taught or dif- 
ficulties to be anticipated is so great that enough tutorial material can not 
be presented within a reasonable amount of time. Third, it is possible that 
the t^itoriai mritcrlal available has not been reworked to the point where it 
m^ikes senst' to users. Whatever the reasons, all of the eleven systems depend 
bf'M.'-nv upfu; h im.iii ciSriistanue when dealing with users. 
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Few di.'Sign«.rs stii ar^*ie that an/oUL* .,an erne in off tiiL- str^^^^t and 
artt-r fifiet- nitiutes of instruLtion be searching like a prof essioaai . 
There ar»j tvx' ^any thm^i, t,hat need be taught. If the user is not 
faniliar with hxs tt^rninal , he h^s C-> be t;. '*-^ht h-w it- ••r^efitL- ii, Thi^ 
Tiay incl'ide pLu/,*zin^ telep'i^'ne r<^CLivers into •'^•O'ie"-^, ^ctt '.rm djrif-x switches, 
transmitting coi^jni^yis, ^-nd backs i-ciimg. "jt '>rjy will tht user have t'j J. earn 
how the rt^trieval language works, he probably will also have to learn how to 
searc^.. Most non-inctheraat ica 1 users initially find boolean operators to be 
unnatural. It is onxv after r,j:ne experience that they realize how important 
It is to fill out concepts and to progressively coT.bine them. However, t\e 
topic usually requiring th^ 2^0 st instruction is how to use the data base. 
Data bases differ markedly ■'n structure, rangini?. fro«. Medline with its MFSh. 
hierarchical thesaurus to ^RIC witn n:ultiple index terms fcr the san^e topic, 
to Coir.pendex with its index phrases, to still ethers for whiich every vord 
in the text is inverted foi s ear ^ hint;. Some data bc^^es rtly heavilv upon 
roles, others upon linka?,es. and sorre rtiy upon relations. For s^archint; 
to be really effective, the query must be adapted to the p^cul i irities of 

he data base. Most searciiCrs toda;>* are inf orTuit ion spO'^Lallsts wh ^ , throu^^h 
consta It practice, are corr^f ortaole with the tt-rmiralv coir^jind ]a",-iaK?'* ana 
'i,ita bases. 



1 h t r « 1 r .1 1 1 e-a s t t h r e^^ t v - 1 - f p e ^ 1 r \r _it r r '_ p i ve i ^ t r i M 



rr ..s t> ^ , \^ :h* 



1 1. ill iT e I. u r < h ' i -i r *" I ^ s , 1 i-^> 



t'^''f_ r L ' *:'>rae»,^ ^y a' ^.^ ' 1 \ U : 1. * »• u p-si-": a • i . Ill -^vst*.^ 

Ih*'-f 'tnrTciliV r^-^i-i.^^ i-a^ ^"n-^ 1 , r r a 1 i . i -v-t r.. . *^ i "ii ai will 

r. .t ^. ^^'Hti '\i I i,Min, At nt'-t j 1 : V i '! ^.1 1 r i i\s 1 1 1 -j t 1 -n^ 



icr *hj:n a ^ ii'.r v rt is bt^ oot"- . - ' there- -i: e I'l^i... 

r '^'re-se-.t 'It ^ arr ^;'.^"icr ^ 1 1 y rore faT.ilidr with tr.t.^ l>:wtrst Itrv-j r-er- s.nn 
- . s t c r c p r t s L n t ci 1 1 V ^ i us ^ r s arc i n close p ny s i ca I pr ^ x i r. i t y . In b 1 

It rcirelv hap;:'ers that a person with an inforration nee J wi;o nas nevt^r 
.-t^ar.^ne: usln^' an mt-r-ict ivt^ retrieval syste: before, sits :iovn at a termnai 
. / h i..':: 3c 1 f , ri :^ c /,1ns sc a r c li i ? . Alnc s t a Iway s t ner e is s r.e on e r. e go^e s t o 
r'n.^c^ ti' a^e tnr svster:, and who will help him as he learns h'^v t 



-V , - ^ r ^^^^ ^ ^ ^.^^^^^ r i 1 y is i n v o k ed w i t ho u t i n t n r c c/n 

sr-e'^ial crocedures r'ao*v*n only to those who have been 

..e.^r^'i tor search! n;;. 

necple i;enerally go to a termainal that wa^ 
jogr.ed on ahead of tinie by the INTREX staff, 
people having acccmt nunibers for '^oniputer 
jse In general can invoke the svstem by 
^ o 1 1 o w i n a n o rm a 1 leg o n r o c educes and 
t-.oini; -PTF^^ -r ^'A^I^. 



a. INTREX 

b. SPIRES 
b. BASIS 



c 1 r ' e : red sea r c h inv* y t he' ' 

1 ■ ■ r', <- o.^ » J t' It ten * i fh^r* .rse 



?IALOr 
STAIRS 
NAS IS 



' ^ AIM 



ERIC 



DIALOG 



BASIS 
SPIRES 
NASIS 
RIOS 

DATA CENTRAL 



Vsjtrs ar- pr'vlit-.. with i.c : >.e t-s : : f ^Ic^rs (3'''<8") 
^ j'-.r-;^ ;zinv, the -ivjil ibl»: z^-^ir.nrid^ f -sr the svste^. 
in at least tw- \ise^ '^), t-^ na-'.es -^f fiel-^. s in '^^ne 
the dat'i bises. 



STAIRS 

DATA CENTRAL 
SPIRES 
INTREX* 
DIALOG* 



Even tho'j^^h tre js-ar has ^rcrerly invoked the svsteT, 

"i-i att*--pt is r.ade t^ c^tch ti.e 'entrained user and 

-r:>vide hiz: with instruction 'intil he overrides it. 

a. After the user types his nane and address, 
the system responds "Velcoine to Intrex 



If yau already know how to use Intrex, you 
riay go ahead and type in connTiands, (Remenber, 
each connand ends in a carriage return.) 
Otherwise^ for infornation on how to "uike 
simple searches of the cataloj;, type 
info 2 

or, t^ see the Table of C ntent=: (Part T) 
^f che Intrex Guide which wil' direct vo- 
t^ other parts of the Guide expla1nin2 brw- 
"^il-e Tore detailed search _s, type 

i*^fo 

After the -.^er tyr,es SrIRES, the svst^-T 



responds 



WTbC')*''j: T-; SPIRES II, 



fell owed by messages of r h e d a v , t h 

IF IN TROUBLE TYPE HELP*' 

After the user is io;;;^,ed in, he is l.l! 

w*^ich data b-i^-e he is rMn-:e>'tr-d to, 

he is iskid -het' er ';e w'ishes ti hrivc thr 

new ''-r exp' ^ienrtc us^. r f-^^-rT^at . If hp 

rr-spr-.nd-' tfi^t hp v.mt^-^ th.- ne^ Listr ^ r:\it, 

he is advised 

"TYFF ^'^.'^ Y Am H T:{Y ^'\'Y '^'*^-ER:', WAIT AFT* 
I'ii: (Ub 'PKOr::*, KNTFP '^b\RGH STATEMENTS 
... DF^ YOU WTSH A F'*RiriEP S*'MMARY OF ^n'F,RA: 
VI ,\ I - p r> ^ {\ K Y : . S ' ^ P ^ 0 A*t [ C A '< I A > ^ ' K ^ T * ■ 



a. INTREX 

b. SPIRES 

c. ORBIT 

d. BASIS 

e. DATA CENTr^\L 

e. LEADER 

f. STAIRS 

g. RIOS 

h. DIALOG 
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After the user logs on he is asked 
DO ^OU DESIRE '^"rRATING INSTRUCTIONS? 
TYPE YES OR NO 

From the moment the user loes onto the systerr^ 
he is advised regarding what to do next. If 
he has received training, he is able to enter 
commands not in:luded in the advice. 
After signing jnto a data base, the user is 
informed that he can invoke the HELP functic". 
Ir accessed from RIQSTUTOR, the RIOS user is 
informed 

"IF Af ANY TIME WHILE ENTERING SFJUICH COMMi\.NDS 
YOU ^'^ED ASSISTANCE, rr'PE HELP • • /' 

As a ::>art of the lug en i^reeting, the user is '^ivei 
a telf:ihcne number for problems or assistance. 



3.2.7 The knowledgeable person can receive enou^Vi Instruction 
at the terminal in order to learn how to search, '^his 
may inclu:^t 1) term.inal =ind typing problem.s, the 
command repertoire, 3) characteristics cf the data base, 
a) common pitfalls and their remedies, recent revi- 
sions to the sy:=tem, 6) sa'".ple searchez no be emulated, 
7; hints for effective searching. 



DATA CENTRAL 

SPIPvES 

RIOS 

INTREX 

ORBIT 

STAIRS 

DIALOG 



depending upon tr.e data b.^se 1,2,3,^,^ r^n\ 

2,3,5,6 

2,^^,5,6,7 

1,2,3,5,6,7 

1,2,3,5 



The user f-ither an access trdinin^ rr^aterial Das^l^elv 




DATA CC>TRAL 




b . 


SPIRES 


J ' ' a tut^-rial " r iv^n ^ic tivel % use an in lex to .-ill up 




^S 






INTREX 


Tjre^^ instru:t i <^ r. . 




ORPTT 






S T A I K 



V] [AT'' all ows n r. (- t c a c e s s pa f t * . 
'-lany of these pa^es :>.iK^ect other pai;es t- 
'icross. There is a directnrv for finding, ^ . *. 
what text is assor lated wl r h ea^h number . 
HrTl' instructs the 'ice t-'^ tvpe 
FXPJ^\TN FVr-^.YniTNG fa -iirert^^ry of what 
aviilable). FXI'LAIV FVERYTi^INC indie itt^^ 
that the user seekini^, instruction shcul.' t r x' 
FXPI^MN SPIFFS for tutjrials, SHHU sr^^ i 
t^'" ' Ue^t t.hanrU'S in t ho ^v^r^r. 
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The user nust attach RIOSTl'TOR, which in turr 
attaches and communicates with RIQSO^^LINE. 
During the tutorial, control can be passed to 
RIQS via the EXIT coTnmand, Control can be 
returned to the tutor via the HELP cornmand, 
INFO?' allows one to access pages of text, 
INTO 2 acts as a directory, 
NEWS allows one to find the latesi 
chan^^es in the systern. 

The new user receives tutorial inf i-rmcaL ^on . 
EXPLAIN EXPLAIN acts as a directory • 
HELP allows one to access pa?,es of tutorial 
explaining different aspects of the system. 



3.3 RECEIVING HELP VTHEN IN TROUBLE 

it a rare person who n»^ver rriakes a mistake. The range of problems 
tf.at can arise when searching, is enormous. At ^est the user realizes he has 
for;;ctten how to entt^r a conrriand. Often he cannot figure out what a iDessage 
fro3 the computer T?.eans, but is satisfied who'-i he receives a more verbose 
explcnation. Problems become rr.:^e difficult wher the user is certain that 
one thin?; should have happened but instead another did. For example, the 
user asks for ail records dealing kith AMERICA.N HISTORY OR L^ITED STATES 
HISTORY and finds that ihe data base -contains nothing. The problem could 
be that '"^Rs are processed before A\T)s , that t*^*^ data base has been broken 
into irdiv^idaal vrrds, md that inplicat ANDs are inserted between words 

a qaerv. "^hus the request effectively asks for records contalninj> 
A'^RICAN /VND STAFFS AND HISTOR':. Or the problen .J^ht be that the user 
It- turned the .^ursor bef'^re t r^. n-^^^.l 1 1 in,'; the line. Or the proble'^. Ti^ht 
bt' t^-it th- date: 'Mse di sr m^Miishes between irper ^ .ise ai5>] lowor nse 
! ^: r t r- r v-- ^ r p - 1 1: 1 1 t ^) e • ] e r _ i - e q . r > -M d n ■ t r t r i e vo a rr: t r > e '-^ i i 
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Most nf t'la sy.-^te-^, : vt-rv ll:rlfj )r.-]ir,t- hrlp users with their 
Drobleus. AliTiost ill of thC' ;^r'~^viie users vit>i telephont^ a'ir^bers to call 
as a last resort. T-'tv rely bt-iviiv ap'^n >/ood traLnir,> in the first place, 
mi intL-rfa es t:.-it ^r^- s -t r ^ i .-hr f " ird thiJi as-.r^' fini it iiifi^.ilt t^; 
'a-.ke crr^'^s. 



1. 'i. 



1 r s e t ^ r . * i n t: e r j 1 1 



v;ith the s%stt^*^^ 



a. I NT REX 

b. ORBIT 

c . DATA CENTRAL 



a. LO'^G to e.et the verb- se "K'le, 

SHORT to ^et back t^ the terse ^-^ie. 
VERSION LONG to get the verbose mode, 
VERSION SHORT to Ret the intenriediat e , 
VERSION SYMBOIjr to ^et the terse mode. 

e. 'shen enterinc^ the data base, tue opti3n 
LONG or LrCWIC is used to iiet the verbose 
-node, whi^e SHORT or SrVTC is -ised to get 
t e terse d e * 
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ine user i.an 



pron^pt or resi nse 



ist recei vr- : . 



HELP error c-Je 

EX PLA IN will 2 iv e an e y p ] ana t io n of 

the latest p r o p t b v the computer. 
L XP LA IN folio wed by the terse f o r n of i 

system nessa^e will retrieve an 

explanation of the message. 
H^^'.r will ca'ise a Tenu of optioris to be 

d i spl lyed 

(nr postings? , see results need 
tc' aTisver a question? , review f caturi ^ 
rf'view data base'^ , ror^and names") 
the -.mmrTMR is ittached, then HELL 
invr.Ves th^ t'lt^-^r md it expl a in'^ hew the 
f'''*S "''T"nand vK^-nt r-^st re 'ontl^' j-<:d 
A r K s . 

">:i'I MN *.-r . b 

-'^ y *' vi 11 io:pl Mr ' t : ♦ '.^^ r t - 1 i . t 
. . 1 r :i 1 n n e i - < i r r n t . y in, 
e; ! ^-ill S'V^'VjSt '.vh.it !;e -^i./fit 
: ^ , r-'. i'i'A t rh( stu'^r. 
..Hi'L"^^ ^jrr-r . .^r . JM/i (^'t io-i 
..till. *^ith'5*it t n;eter prompts 
t.ht> u^er ultii i li^r r»f thlne^ 
^ .r '^h^Mi '!.' receive exp 1 a^^ • t i -r ^ . 



a. RECON 

b. ORBIT 

c. RIQS 

d. SPIRES 

e. STAIRS 

f. DIALOG 
ji. NASTS 

h. DATA CENTRAL 
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f. EXPLAIN error code 
EXPLAIN error code 

EXPLAIN RESPONSE, error co.-' In order 
to find out what to do correct an 
error . 

EXPLAIN ORIGIN, error code in order to 

find out where an error code ca^e from. 

every prompt and response frv^n the 
system is numbered so that fuller 
explanations can be retrieved. 



3.3.3 The user can ask for an explanation of a specific 

connnand for which he remembers the name but probably 
not the forraat. 

a. HELP command name 

b . EXPLAIN connnand naiie 

c. ..HELP command name 

d. if the RIQSTUTOR is attached, then 
the user can ask lor explanations 

of commands at any time during query 
formulation. 

e. DATA CENTRAL has explanations of the 
specific commands In the WHAT file. 



a. RECON 

b. ORBIT 
b. DIALOG 
b. SPIRES 

b. NASIS 

c. STAIRS 

d. RIQS 

e. DATA CENTRAL 



3-3.4 The user can have the processing of his search a, STAIRS 

b. INTREX 

request traced so that he can get a better feeling 
for what went wrong. 

a. ..SET DETAIL=ON causes the number of 

records and the number of occurrences 

for every term in the query to be listed, 

but does not shov; how t.he terms get combined, 
h. COraT causes the number of records remaining 

tc be li3ted after each new term's ster- is 

rVNT)ed into the result. 



1.^,5 A portion of the •iser''^ i;'iide is vr..tter. in i-n ^ HASIS 

STAIRS 

wi/ Lnir it liolps thf y^ar with t r 1 e-sh^ ? t i i.r . RECON 

SPIKES. 

T'A 1 A ( r r. i k:\L 
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1,3.6 Possessors of ac^-<mnL numbers art- provided with 

SYSTLMS 

a teU'phone number for railing up a humn c nsultant 
w'ho ' . an help t h cn^ with t r o uhl^'-s \iO c 1 1 n e , 



rhc user can cerci'. t r /.jal t ir-e wit.; the ■ >■ ^:ul t '-ir.t a., \ASTS 

. SPIRrb 

,'1 i the cjnjnand 1 .n^-^ua^- « . '"iiAl/'^'' 

1. HFLP followed b> vext prints the "^ess.>-f' 

at the consultant's terminal, 
b. lO SPIRES 

takes the message composed using the 

text editor and pats it in the consultant's 

'nailbox. Assurainj^ that the user did not 

tur- THonitoring, the consultant can 

look over the user's recent behavior froii 

his consulting terminal. 
STN'O MESSAGE 1/ followed by text prints a 

riessage at the consultant's teminal, wb . 

then can send a TLessa>;e hack or call the usr-r. 



^.t-re irt_- ^ tt-^- feat'>r'js trat ast often do n«'-t perceive as beneficial, 
^ it thit .-^Itiratvlv -w^- f'-r their benefit. ^o^e features, like access 
re^tri ti'-n^, ~a'- rart->ly b*.- br^-^ i/,ht t: the ittention of u?ers. Others, like 

i r 1 4 i r r! ■ "''1-";^.^ n t r , ^ 'cy '.^ c h j ^h I v v i i h 1 , Tl i e f e a t ^r ^ are 1 r 1 ad e d 
'"r-i.c.,- r-,- --n'-^r It '^s^i^'Ic ^'^r SxStr^r t f present a Mvep t-' le.-i r ^ ^oni the 
- ^ ' - r > - . . ^ * ' . ^ t r 'i t r ' ! a : r W . ha - r-j r ^ - ; t t rif- it s v ^ t eris . 



ERLC 



3.4. i 



When centering the sybtein, the user must pass through 
thv Logon procedures of 1) a computer network, 2) an 
operatin^^ system, and 3) the retrieval system itself. 
He must know A) an account number, 5) a terminal 
identifviriH code, and 6) a pis sword. 

a. 3 and 4; sometimes also 1,5, and 6 

b. 2,6, and 3; sometimes also 1 and 5 

c. 3 and 4; sometimes also 1 and 5 

d. 3 and 4 

e. 2,4,6 and 3; sometimes also 1,5, and 6 

f. 2,4,5,6 and 3 

g. 2,6 and 3 

h . 2,4,6, and 3 

i. 2,3,6, and sometimes 5 
j. 3»4, and som.etimes 6 



a. ORBIT 

b. BASIS 

c. DIALOG 

d. DATA CENTRAL 

e. RECON 

f. SPIRES 
LEADER 

h. KlQS 

1. STAIRS 

1. NASIS 



3.4.2 By the time the user has logged on, his searching 
abilities have 1) been restricted to a subset of 
all possible data bases, 2) a subset of the fields 
in a data base's records, and 3) a subset of the 
records in the data base. 

a. 1 

b. 1 and 2 

c. 1, 2, and occasionally 3 



RIQS 
BASIS 
DIALOG 
ORBIT 
xRECON 
LEADER 

DATA CENTRAL 
NASIS 
STAIRS 



a , 
a. 
a . 
a , 
a. 
a . 
b, 
c , 
c , 

c. SPIRES 



3.4.3 By the time the user has logged on, his command 
henavi'^r is being monitored (disregarding purely 
charg<" monitoring) a) only as a contribution to 
aggregate statistics, b) on a command in core 
basis rarely used for tracking individual users, 
r) on an individual user basis S(^' thnt users cav. 
h^th be studied and helped with problems, or 
A) on individual basis hut wLtli <\n -^ntion i n 
the 11*-* r t.^ turn m{miL'>rinv; off. 



a , 
b. 
b. 
b. 
c , 
c , 
d, 
d. 



NASIS 

ORBIT 

RECON 

DIALOG 

LEADER 

INTREX 

SPIRES 

RIQS 
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'-^.4.4 The user can enter coniments as he searches that a. ORBIT 

b. LEADER 

dpDear at the appropriate spot in the monitor loj?, . c. INTREX 

RIQS 

a. ''COMMENT followed by t xt** 

b. COMMENT prompts the user for 

lines of text until the user 

specifies STOP. Or 
* followed by text 

for notes to oneself. 
COMMENT followed by text 
d^ The user is asked after completing use 
of RIQS to enter any suggestions or 
comments he might have. 
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4.0 Qb£RY£flJi:'lULATTON FEATURf S 
4.1 INTRODUCTION 

Perhaps the major value of information retrieval systems is that one 
can easily gain access to small numbers of potentially relevant records 
that are buried in immense data bases. By trying out various criteria, 
by observing how the criteria pare away a data base, and by examining a 
scattering of retrieved records, the interactive searcher can revise his 
strattigy until he senses that he can do no better. While a good sear-^her 
vacillates between expressing criteria and checking to see how well the 
criteria work, in this chapter we shall only discuss features for formulat- 
ing queries. 

Formulating queries for information retrieval system.3 is not the saiae 
as asking everyday questions. First of all, the context in which most 
evervddy questions are asked greatly limits the possible responses. One 
does not ask a waitress how much ir costs to fly to Tokyo. Secondly, most 
questions incorporate an understanding of how the respondent structures his 
knowledge. Thirdly, askers of difficult questions rarely expect thorough 
or precisely on-point answers. Users of information retrieval systems often 
do expect to receive thorough and on-point answers. They expect to get 
tnese from data bases that contain material contributed by many different 
people who structure their knowledge in different ways. Computers are not 
in eye-to-eye contact with humans and generally do not remember people frum 
one session to the next- The information retrieval systeniS discussed in 
this report do not answer questions; they provide a "quick and dirty" means 
ft>r t-arrowmg down the search space so that the odds are improve:! rnat tht- 
user v^ill find an answt^r to his question. 



- ' 1 p of 
. ^ , Inter 
: ^ ; out chfc: 
iT. .-x plain why 

irmwiil be c'-^nsider*- : 



ii^ f r iLru^lt ' iu^i ' '.t;r. . Willie an c^ffcrt is tna- 

- s w : I "r. u L ^ . i n^" c ';era r i c2 r 1 1 ^ u la r s to rag<^ s ^,heine s t r 
: r «^ 1 ^ u :3 s i n : v .nad e r ^ t e t ^ , T ne s im i la r 1 1 v a . r ^ - - 
z a common u.iier standing of human express j-on but ir> 
f ^ scoring, data and an interest in bibliographic < it^^lL^yv. 
: If the rea^-u^-ns for this analysis is to assess h^^v st-n 
rigaaee features are to current technologies . Where Inr.eo- 
Lift ^ t : . a a \ n e d s c an h e f o rma 1 1 y recognized, nv A t r Kt 1 1 d r ■ 



4.2 : ATA BASE SELECTION 
t;.c; .oven systems, one must select a data oase bef^rr- '^pnrr 
lOic wora "dita ba^e" Is vised to refer not only to nt^ 1 i 
' ' — .t rt..,tarod record-, I .t jIso to auxiliar^ tilo- .ot.-inir 
, * jr --ii]-., r '"*o^r ni/irerial ^uppr r t in^^, tba priinir t''^ 



* t>t phv-'-^.ll '-sioreJ \etsl-n, there arr- exi^ept.^ons 

. : T\ 'FMP^V) wnert- th*- as.-r-perr ^-ived drita b.jse mri^' be a 
' . !t * -t-rsi.n. •! - ,f the s via terns alio*- the aser ctt his 
_ ' ' I .v'':-^ t »;.iI^'-r'tL r| , t b.i.-i. - 'it :>f phvs. 11. distir^cl 

* ; . . . r : ' - ^ t ^ '^e r . r r s t a ' r n e wh n sv i : i ^ i n . t a r: ev. vd j t -i • L . 

. r . - ' >v . ^ ♦ r r 3 b.-i s In r,eri- ^ 1 » tbe nc - r £ r -nt r( > 1 led 

1 * — " iS'J -i*'^ t\ x-^ ^ d^iva b-3Str, the less likt-lv q^jt-rie^ .Ouif^osei 

- . - ' r " ' i \^ It V ^ 1 ] transfer to t bte r Ci^^t^i b.^ s e s . Even whe re ci s i ^ ! » 
' - -\ ♦ - r "-e: i;,ai'^-. r iiultl;.^le data Dcsf^cs, the user niust c ^"nhiiie the 
^_ ::"ri^w- ^_ . ha '".J. It re:wiir,s for future studies t" bb^'W now fieri 
. -r- - ^ a'.. ._es- T.ore thin one data base, and how bc'thers':!^r it 1-^^ tb-* 
* i - . - ' . ; I - r - n^-' t ".e i w,ed c t he r au t '2 aa t i ' 1 1 v . 

^A .itares ^.Is.Lr.sed below are th.-^e for selecting an Iritia] data 
^ v - tr.^-'n t"r swit'biin^ to a ditferert >.^ne. Tutorial and other heli.- 

-r ^ 1 - itute*- .-r£ d1^i.U'-s^-' Lr tb^e previous '.l-iarter. ')u^ i.rn_lu<;iMn 

- . t ',.1!: ' r-l^nt-f^": as^u'^.e ustri^^ d'^ n'"^t need holp with dita hiSe sei^" ti'n 
.if,!^:' r jivi~e IS provided rek:ard1r!e r^ubject '-overar^t-, IndexlnA' prd : c i t-'S , 
^ -^f'..,'. ri^if hir. tv':h^-iq .f s . If syst* "~5 art intepdei f-r .;se th:sf 
^ ; ' i o r '\K :1s ' t . . , r i t 1 s t s , c t^ r s , yrr ? , etc.? . re r hap'> -it 
: . 1 - ^ : ' ; ' : Tit r j ' )'^n^> ^^hr:u^ d r r-'-vidt i f ^.-r e-.^ Ji ^ : t 1 : I I 
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4.2.1 



The set of available data bases does not depend upon the 



i!aRF::* 



user ident ? f icat ion. 

* INTREX niakes available only a single data base. 
For use with other data bases, the system is 
called other names. 



4.2.2 When tlie user identification happens to limit one 
to a single datr base, that data bise is attached 
autonati^aliv. 



INFRLX 
OPBTT 
RECON 
DIALOG 



4,2.3 'rtVien the user iden^-if icat ion does not limit r-ne 
to a single data base, one data base is still 
at*:ached automatically* 

* DIALOG has a user --spec ill ed default data base 



RFXON 
ORBIT 
^^■^ALOG^ 



4.2.^ The user is automatically pre3ented with a list of 
the data baiie^ he might attach. 



^AS T S 

lp:ader 



4.2,5 The user can ask for a list of the data bases 

he might tach. 

a, BEGLN' or EXPLAIN FILES 
L, SHOW SUBFILES 

c. ..HELP BASES 

d. FILE^ or RETRIEVE (where there !• no 
default file name) 

e. "FILES?" 

BROWSE when using the RIQSTUTOK 
^. WHAT 50 

4,r.6 As a part of the available data base display, the 
user is askt^-i to enter the identifying number 
the c-ne he wants to hr^ve atr'irhi!d. 
vlicn usinA the Rri^STL'TnK 



a. DIALOG 

b. SPIRES 
r. STAIRS 

d. NASIS 

e. GRBTI 

f. RIOS 

^. iJATA fr-NIRAL 



LFADKR 
DIALOG 
NAi; I S 
RTG'S^ 
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The user, indepfcndf-nt Iv of rAn available data base 
nisplay, Indicate? to the fvstem which data base 
»ie wishes to have attached as his first data base. 



SYSTEM PROMPT 
ENTER FILE, HF.SSAGE OPri.'N 

ENTER OF TH^ DATA BASE 

TO BE SEARCH ^ 
ENTER DATA BASF l^/VME 



"ENTER NASIS COMM*N*->: 



a. DATA CENTRA 

b. RIQS 

c. BASIS 

d. STAIRS 

e. SPIRES 

f. DIALOG 

g. NASIS 



RESPONSE 
db , optior 

ATTACH, loeical lifiit , db 
db 



dD passwor^^ 'password is 

opt ional } 

SELECT db 

BEGIN BYPASS (for -he 

user-specified default data base) 
RETRIEVE db 



The followm^j four items 
assume that the user wishes 
to Ewi tc^i to a new data base * 



u''->r -usi lirr^l exit from the sy^ster^, although 
he auiv st'i.. r.aintain contact with the t '.tee-sharing 
ri.-n. i to r . 



INTPEX 
RIQS 



irt ^'jst ^ rt ht wvi^> a -keel t? selert his 



a. STAIRS 
h. LEADER 
c. BASIS 



c , CHANT-' 
rqANT-E 



4.2.11 A slightly different technique is used for switchini; 



h. DIALOG 

to a new d^.a base thar^ was used inltiaJlv. c- DATA CENTRAL 



d. ORBIT 



a. BEGIN for a list of the attachable d^ta 
bases and a prompt to select one, or 
BEGIN ibit to bypass the listing a;id pro-iptin'^ 
h. .FILE db/-' 

c. FILE for a reminder of the current dita base 

(and option), with a chance to switch bv typ: 
db, option 
''FILE db'' 



4.3 FORMULA.TING SIMPLE QUERIES 

Many people prefer to learn by doing, and often begin search! as before 
they know how to. A- 1 of the eleven systems rely upon the aStr to forrr^ulat- 
the query, but var^ in how easy they make taatters tor the uninitiated. SinT-e 
people often rely heavily upon first impressions, it is important to ccnslder 
wliat each system presuuies that the user knows about entering reque?;ts, h^'^w 
successfully the system re-orients him when he gets confused, and how rapidly 
it brings him to the point where he can display retrieved records . Since 
simplicity is gained at the expense of making presunptions , It is woithvhilf 
to examine what assumptions each system makes, and how syste^.s differ. 

It is difficult to anticipate what an untrained user will cr.n-i-ier t-. 
be a ^cod request. Much depends u^)nn the type of data base select'id. In 
Drder to remove this variable, and since all of the eleven svstr^^ can be 
used with textual or bibliographic data bases, we shall assume that the user 
has selected a tc. .al data base. According to designers, the great mav^^tv 
'-^f requests .'ire for ront ent -rel ated record^. The ui.iral^^ user is likelv 
t<'' rely up.^n pri^ r experiences wfth content-related searM'in^'. Tf lu' 

thinks aboil*' how he asks people quest ir^ns, bf- probably will skvt-'h ^jI t^.s! 
aspects of his querv, using good grir.TUir and mo, re w ^rds t'an a ; 'ir j y nt'.essarv. 
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If hf tfinks ab-,ui hov he ^ises indexes )i ^ard rat.. . - .-i 'S , he pr>':^iM'. • . 
^rzer or- or twj words th^it capture a sin,iie a^ptr^l t\e -i^-ry. l-^^trj^'. ts 
.f mcjr^ict searching 'vpicnlly have t. _ "'ar-lcr;.. r ^ ^.(.t^ i : t ^ ^ t^-.- 
analvgies. 'Ire quest lon-asker is -jrii?^d lo c-'t- r-e :'.n.''^t it . t- 

that he can iiscover wnether : Lar i r i -lat i - i s ct - , : ^ . ; 
the concept. The index- thunber ih t-^^couraged t. enttr -i:ltii^'^ '^.nc^rt^y 
connecting th.err^ togetner with boolean '.'ptrators . r.'il-'-'-.t i-'-ur. f t.. 
Iir5it individual r.ay never rettieve anything, vhile rht (;ther ra> * n.: 
T.aniialiv sea-aching througri vol u-...inous output. The ^aT.pIe f.^^^eri--^ vt: will 
art: effects cf television violence on rhi^drer'* f^'-r c ues t i . n-askt^rs , 

clvA ''tt:levision violence" for ir.iex-thuriibtrr s . 

It Should be pcinced out that DIAJj'^^' and RECO:; ^tte-^t f di^' OM-aj.- 
users from direc-l> ^-^ntering full queries, and instead encL'ura;;e t>-eT to sc. in 
alphabetically adjacent index terins. They io this b h^vinr. a r;.w of keys rn 
the terr;inal act like functions keys, and by having the one f-r FXPAVj left r^f 
the one for SELECT. Tne untrained user who begins his re^;ue.^t with ^*^'■^A^'I: 
receives back a poriion of the index, thereby increasine, cr an',t-^ thi^ - 
r.'-t erter vor-iy reque-ts m the future. 

Tne reas-^^n for not discu^slni: J^'arnin2 by d:ir;' in tbo hapt-r in- 
str^cti'-n is that n'.me ,-f the -^i.ster.s trprft siir-ple searchl^-; r-i-i m ,,wr".,-it 
f r jp"- -du. i'^."' the user to -.ore 'K.phi st icate.' featuref^. Many us» rs n'-'ver 
::rr bcv -.nd ^: ^i-le searchinv;. };:lv i- the ci^c tr» T KADLR sv^tc v. 

si-r:. .^ir^'unj^ likelv t- deal effectively with ciilo - --].y r^.;-. 
IKA:-^: atl-.ins t^is 'jcwir hv uc^Jro- the request as .1 dpv> - t-r t ; 'Ti- * ^ 1 ^ ; 



'w't- ^':stcr. assuineb tho aser wants t.J encer sejr^h 


i . 


DATA C 






ORIUT 


rtr .tfst after having se'.ecLea rhe data ba?e. 




BASIS 




d. 


LEADER 


c.. ENTER PKQUESr 


• 


INTREX 


?S i/C'' SEARCH STATEMENT 1 OR C0MMA:>:.^' 


4- 





ENTER YOUR SEARCH ONE TERM Ai A I IM£ 
1/ 

PLEASE D;TER YOUR REQUEST. (END IT WITH A PLK:' ' ; 

TO FIND DOCUMENTS IN THE SYSTEM SPECIFY YOUR 

SEARCH REQITST BY SLTiJECT, AUTHOR, TITLE lERKF , 
OR COMBINATIONS OF THESE ^HO^^'N IN -TIT 3 
E>:aMPLES BEi.OW: 

SUBJECT XENON VISCOSirt (etr . ? 

ENTER SEARC/. COMMAND OR TYPE HALT 



*: enter a sc:arch request. 

:i, 5ELECI 

t,. ..SEAKCE 

' . FIND 



A . Pi >^.'N 
a. DIALO^^- 
STATR*^ 



user Tiust spe-- if y the field f^' be searched 

a • SLBJiiiCT 

an index fcr the selected data base 
RECORJ) (to search all fields) 



a, INTREX 
D. SPIRES 

Off it' 



^e i:*^*. r "-ust -pe'-^ilv the- lo*:ical reiati-.r-st: th 
1. -"C'TAIN: 



1 ' i n ' ^ i c^ i p. t h r ^ ' rv \ i i * 



rii p nr i : ir 



^ r IS t rue '„nl" f - r d it 
{ 1 1 i-W'^rd ird» ^ r ^ ^ 



4 . 3 . e 



Ihe user !ia:^t specify m clie 4'je:-y vhat i:. l: 



nth the results A search in 

a. DISPLAY field names or numbers or 
PLACE RECOPnS IN SFT set nun^rer 



3.' ihe end tne '-jut-'-v '^-isr b^r -jsi^n.^ted in sc-'.e 

"uin.ier (other than bv a o.irria^^o return or transT.it, 



J, RIOS 
b. LL--D£R 



Fcr the next seven 1 tems , the words 
making- up the query take a foru} like 
THE EFFECTS OF TELEVISION VIOLENCE 
ON CHILDREN- , where no record contai ns 
exact ly this phrase nor does the user 
expect one to . 



A. 3.8 Hy expressing a request in this nianner, the user 
t:^ receive worthwhile results. 



likelv 



'/^hile A.NT) is the ijipiied boolean connecter, 
the etfects of steirsming and full indexing 
reduce the chances that the user vill receive 
a null result. 

The words are used to retrieve indexing phrases 
ranked from those c-ntaining all the words to 
those containing only one. The user then 

sol er ts sorre cf tne phrases and these becoTe 



a. INTREX 

b. LEADER 



;ser vill receivt.- a n'lll res'^lt witt 



t' p. t - r in w o r t "< w til 1 L r t,'; u '-^ t s . 



* f ~ r data a ^ ~. i . e 
. umect^r is ir AN: 



1 V(l 



DATA ' ENIRAL 

I)IALO(; 

HECON 

N'ASIS 

SPI Hi S* 

''^RB IT 



ERIC 



4.3.10 The user will receive a null recuest bat with a 

suggesticn that improves his chances of entering 

^/orthwaile requests, 

a. NO SUCH TERM, WANT ADJACENT TER^iT' 
YES: NO/ 

4.3.11 The user will reLeive a rt.s-lt. but neiihc^r is it 

^^erv useful nor is he t:,ivr,n su^^iitrst i: ns r-. r ^-'^iter: 

worthwhile requests, 

* for data bases vn^-^rt t:^t> iii-lit:: .'.^Jc-r- 
f.O'^iector is an OR . 



d. BASTS 



STAIRS 
SPIRES* 



^.3.12 Coziinon wcris like 

froT the query. 

* for those Jata bases where the data base 
manager has chosen this cptinn 



ieleted 



INTREX 
LFJ^DER 

DATA CENTRAL* 

SPIRES^ 

STAIRS^ 



4,3.13 V*ord9 like 'effects' (but not 'children') are 
deplurai ized . 

* the data base r^nager specifies which 

depluraliza^ - rules he wants to incorporate 



LEADER 
INTREX 

DAI A ChNIRAL* 



4.3.14 W^.rds like ' tel evi si c n* , 'violence', and 'children' 
pave their affixes rc'T^ovcd so that they hecoTie sters 
l:ke 'telpvi\ md Vhlldr\ 



:trkx 



F^-r the n^ixt f : ve it-- ' s , t:he words 
^a }' ^ 7 u r t ne 7 j e ry t a k c a form 1 i k r 
T J' T. F. V T S J ^ V V .V C ^ wher ^ t h e i: scr 

not realize- t hor o is a differ- 



once bo two 
h c intK r c ' 



: n n 



exact 



a n '1 



t ho t 



4.3.15 The request is interpreted as a ,e...ch for the terrr. 

TELEVISION VIOLENCE in the index. 

* for data ba5 es not having multiple word 
index terms, the request will lead to a 
null result 

'"f* true only for data bastes nav. iig multiple 
word index terms 



bASIS 

ORBIT* 

DIALOG 

RECON** 

NASIS* 



4.3.16 The request is interpreted as a se2rch for ■ rases 
like TELEVISION AND VIOLENCE, Ti^i^EvISION VIOLENCE, 
TELEVISION OF VIOLENCE in the record. 



DATA CENTRAL 



4.3.17 P.ie request is interpreted as a search for the 
exact phrase TELEVISION VIOLENCE in the record 

* true only for data bases with word 
proximity searching 

-.3.18 The request is interpreted as a search for documents 
indexed under (or containing,) both the words 
TELEVISION and VIOLENCE. 

* true only for data bases with AND as the 
implied booleau ccnnecizc^' 



RIOS 
RECON* 



SPIRES* 
INTREX 



4.3.19 The reque^^t is interpreted as a search for documents 

indexed (or containing) either the word TELEVISION 

:r VIOLEKCE. 

* true only for data bases with OR the 
iirplied boolean connector 



SPIRES* 

STAIRS 



"be request is interpreted as search for documents 
i.-lrXK-: ( ;r containln^^) eithe^ TLLFVIMns oi VIOLENCE 
..r ojzh ^'wh(:^her '^r rv I t^t ter^s are i.()nt: i i.uo ' ) . 
rtj^.iLt^ iTf' rankctd , 

-.r.^_n tr( R.\NK a-. 1 



LEADER 
STAIRS* 
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Th-' t'/;.eri-n' ^ i -.u^r.^hLf, unlike rh.^ n-vi?v, roc^nizeh tL^- import ime 
t br^a'riq-^- q-itrw.-"^ into iislL^if.t ^ ti^ts. and >r n./U.-i'inj i < ei-r 

In r-itural lang-iage Loianun i oat l^^n > ir Ih ^ . el\ -e>,<"S'^:r. r- f - - ii^. 
isolated con.epts c^r to vorry ab.jur ri^v; r'lt^y -irt *.xpre^:,.st^ ! . li.e ri 
^ramrr.at ical couvent lor- ^h^t usp 1p natar.il jan.;iiage for en.KeodKJg c c:v- 
cepts are not ivaliabl^ in coiT.Ti.and Idc.^jda'd^e^ . Bv ro.usin.' upjn ''cnLjjts, 
l.-eical bon^'s Iinkiui^ conceiits her^v:!^ clearer, ar: 1 so .an ho TvIo easily 
reconstructed vith boole^^^ operates in n qMory, Can^opt linking, will be 
iiscussed in the next ^.Gctlon. The rich store of redu-iant expressions avrl 
interconnected ideas that r^olplents of nessages poss^^^s is not built ' ^ 
-ost dat.d baseb. By ?ttenjpting tc thoroughly e>pres.s each concept, nev 
intt rpretations of the query come to light and shades of meaning stand o,it. 
in this sect^ot., features for refining concepts are discussed, 

Ihc mcst prevalent features are th^^se for incorporating; addiii-pal te^'ns 
tbo rocoest. New teri..s i-^n ran^^e fron^ slight var" .cions in sp^^llin^' tc^ 
^.caanLiu relatives. There arc i auaber i.f reasons why so r^mv f matures -b<^a]' 

at'Ji .U'-d to inc^rpc^rat in^ raw terras. f'r-t.r^. like TiOst people, fmi 
roc._-,n It i r:isiia reciil. .li phabet ic^: disalays aad di- :y^ of 

r^:ii^d tei;ns stiiiulirt- tho o^^^- wirh -,.ii:nt v.-ii.>Ls for bis ter-.s that bo 
T.i/nt o,ib.orvist r^et t- in-].ide. Bad ^p^lJeTs - u.-.e i ] phabct i r a 1 display 
in Lo, s.jno tbe^^ u-a* d L', M.aiar u - , i^^tur^. tb^xt ^inplifv entt-rniy; lart:e 

K,r»-r-. il'T st i'Woii, il I ^ r as p-^ rW d-u ^ tht i r - rr< r bat 

il^.' --I'^^e-J a:, the ;^aerv f o.rp:o ! 1 1 !■ n pr- es-.. 



Ft^atures restricting the scope of terms are less prevalent. Most 
oi the systeins do not distinguish between upper and lower case letters in 
a query. Most avoid confusions about whether characters are part of a term 
or part of a command by eliminating, special characters from index terms. 
(The techniques used by SPIRi :nd NASIS for handling special rharacterb 
are not discussed in this report.) Many permit the user to search for exact 
phrases. A few make it possible for the u'^^r to limit how far apart words 
can appear in a retrieved document. All systems let the users restrict 
searching to one or more fields. Perhaps the restrictive power of the 
boolean AND (discussed in the next section) when used to combine different 
concepts is eo Rreat that the need for limiting features at the concept 
le^el is reduced. 



ERLC 



47 . - 



The following thi rteen items 
facilitate expanding the scope 
of concepts . 



4.4.1 Various formats for expressing certain types of values 
can be recognized and automatically converted to a 
standard form before searching. 

a. 3 FT. 2 IN. converts into 38 IN. 
JUNE 16, 1973 converts into 06/16/73 

b. FRED JONES converts into JONES, F. 
JUNE 1973 converts into 06/ — /73. 



a. RIQS 

a. DATA CENTRAL 

b. SPIRES 



4.4.2 The user can specify that values falling between a 
lower and upper bound should be incorporated into 
the query. An asterisk implies sequential searching. 
DATA CENTRAL and RIQS achieve this feature using 
relational operators and the AND logical operator. 

a. TERMl - TERM2 or TERMi: TERH2 

b. TERMl: TERM2 

LIMIT set///// -#// years only 

c. (TERMl - TERM2) numeric only 

d. 19//// THRU 19//// years only 

e. BETWEEN TERMl and TERM2 numeric 
FROM TERMl TO TERM2 only 

*f. WL TERMl, TERM2 (within limits) 
OL TERMl, TERM2 (outside limits) 



a. NASIS 

b. RECON 

b. DIALOG 

c. BASIS 

d. ORBIT 

e. SPIRES 

f. STAIRS 
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4.4.3 The user can specify criteria for numeric fields 
via relational operators. For all but RECON, the 
format is FIELD NAM£ 01 FRATOR TERM. For RECON the 
forMt is OPERATOR FIELD NAME TERM. STAIRS and RIQS 
are limited to sequential searching of numeric fields. 



a. NASIS 

b. RECON 

c. SPIRES 
RIQS 

e. STAIRS 

f. DATA CEMFAL 





> 








<; 




a . 


> ,GT 


> =,GE,n<: 


= ,EQ,BT,X 


n=,NE 


<-,LE,n>^ 


•<,Lr 


b. 














c . 


> , AFTER 








< = 


-<,BEFORE 


d. 


GT 


GE 


EQ 


NE 


LE 


LT 


e . 


GT 


NL 


EQ 


NE 


NG 


LT 


f . 


>^ ,GTR 


NLS,/-< 


A=,AEQ 


A/=,ANE^ 


NGT , /:> 


jLS5 



4.4.4 Common prestored variants for a query term are auto- 
matically incorporated into query (i.e. AEC also 
retrieves documents indexed under ATOMIC ENERGY 
COMMISSION). 



STAIRS 

DATA CEN'^^AL 
BASIS 



,4.5 The user can specify that terms with the sane root 
ci^ the query term should be incorporated into th,^ 
c ery (i.e. CHILD// acts like CHILD, CHILD'S, or 
CHi\ ^REN) . 



TERM**** Incorporates terms having (in this 
example) four or fewer characters following 
'"he root, 

TERM $• TERM $n, MASK TERM, cr MASK TERM n 
incorporate terms having an unlimited number 
cr no more than n characters following the 
root • 

TERM// for data bases defined to permit 

truncation (a different symbol could be 

designed as the truncation code in the 

data base definition). 

TERM* 

ALL TERM// 

TERM: 

TERM! (since truncation is e normal mode, lIiIh 
specifies an exact match oi all characters) 



f . 



a. DATA CENTRAL 

b. STAIRS 

c. SPIRES 
DIALOG 

a. LEAPED 
e. ORBLT 
REC^^^ 
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'Vv^LINK retrieves ON-LINL inc OV. LTM 

^' t not ONLINE 
-IH ONLINE retrieves all of the ibovc 
i.i sornetlilri>s . ' ke se^^ ntial be irchlru: 

<^\''L[NE retrieves UN-LINF and ON JAW b/t 

^or ONLINL 

Rr*:i,S£ARCH (FN) ON:LINL r-urieves all c'' 
^ve via sequential searching 



a. T. 



ATA CFNTRAL 
SPIRLS 

ORBIT 

ORB 11 



-t jr- r ,.in iSK f'-r a display of terms aipi'^abet icaxl y 
.^'i.*^rt * t' < '^e hi designates. Possible teatures 
: . ^i^--:- --^^ 1) that '"v^o c^r nore of the displayed 

-C'i th? terr. alphabet cally, 2) that the tertLs 
n identiticat -oii sj rliev can be referred to lat^r, 
r r tern' mdtca.tes how iruany records would ^ _ 
■ iV It '- -re entered in a rearch request, that 

lii^icates how riany terms are cross indexed 
-;L . ^'j thai the teri* causing; the display i 
tt- : ' ^ i it^*'i ir* suinc iiianner. 'Parenthesis 
% ?r it. s;.^-. ifvin^ -i field narr.e or ir.dev; 



a, STAlKb 
h. ORBIT 
c. riAI^OG 

c. RLCON 

d. NASIS 
BASIS 

f. SPIRES 

DATA CENTRAL 
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prompt; 
"7^ \ OR Dnw:; \ ' 

IN' L ^RINi IN' ■ 



YES, or r b 



'jpr :t , 

RE( ON 
NASIS 

DATA CENTRA' 
^ r IKLS 
SNATHS 



-.A.i I'w -r: c ?A\ 'i-V f'^r a dispia% of terms serr'c^'it i^^"tl 1% 

re 1 iLe'! -v hro^j'Jer , n-ir rovpr > synonyns , see a .s-j , 

st:itlsti ^ ally assov. .uLt^d^ to thr- one ne Je^if;riaLt- . . 

PossiDle features or' a display are 1) that codes a^^^e 

used to designate the type nl relation ho]-^.:;^^* -etwec^n 

the display terrr- and the one entered, 2) that the ter-^^ 

care t^iven ideatif ers so that tnev v_an be referrec to 

later, 3) that each ter.ii indicates how n^iny rec-rH^ 

would be retrieved ir it weri entered Lr. a seat".:!- 

request, and that each ft rr indiiate^ o' u -r.anv r .-f';^ 

r e c r o ^ r e f h r e n : e d w I r r i t . 

COMMANT- hr SVOS-^t TIM 'j^l^ 

"l^vEL TEKM*' o^t^ -"ac level ah.^ve i! 

; . K^'PANT) E^^ or r. 1 ^, "^^ 

. THESARU3 Inde.v IPh^ 1 1 te-vis -nf level ''-^->>-> t : 

SYNONYM index To^>! svnon/T;s iKil. li - 

ASSO'ZIATI for ohr-i^^^ ^ f r i - M ^ . . 



DIALOG 
RECON 
SWIRES 
I.LADLK 



ERIC 



The u3er- when l.icorp jrat inR nlch^r alpha^' t ' Jl; ot 
SMiKint i v^a] Iy related t.erns iiit i his query, 1) can ask 
t . r ALL 0 f t he , J ) c r; s t r i r h tj^Ti t o Kt. c he r with 
:j'mmxd->, <) c.in jse a hvpheri tu spe- w . a rar.v^ 'f 
t her.. , a 4 ) c.i n : r. r r t e l ' r -i i re L 1 v m ( 
b lean r es s i '^-n . 

2,^4 
b. 2,3 

2,3 
a . ^ 2 

Iht» '^?er is aut-^iLat ica 1 ly told when he enters a BASIS 
:=>eafoh tern vhich r-cher ternis are rel tt^d to it. 

Th** user specif / that all terras hierarchically a. ORBIT 

b. DIALOG 

below the desi;;r.ated cae are to inc ^orated ^ 

into his response. 

i. EXPLODE TERM 

^- 'I liable in sot-e Jat<^ ' — ;ts b> iut^ati' 
' :dex etih.inrer.en^ s 



• : . -f: , t ^ r ' - a . !,LALd P 



a. NAoiS 

b. RECON 
DIALOf; 

d. LEAJ)EK 
ORBIT 



r ■ i '1 c r . a ^1 s \. e c 1 f y 

capital letrt-rs, little lett-rs; that terriiS in 

re-^uv<\s must satisfy. 

term »X. wher X ran be L/C f r lower case. 
U/C for upper case, F/C tor first letter 
capit nlize^J , and M'C tor cixed '..pper and 
l.wer case. 



The user can specify hov central the terms in a querv 

TTi u I be to 1 1 : e content ' • f a record. 

a. X where X can be MAJOR, SECONIjARY, 

MINOR, or TOOL. 
. LIMIT XI /Z2 where XI is the query set or 
sets being qualified and X2 i? either 
MAJ or MIN. 
SELFXT TERM/F:.^'^ 

Often data bases star central terms (tungsten*) thus 

alleviatin^j, the need for a special feature at query 

titne, but requiring the user's iceiri^by-item post- 

selection cf re Salt -3. 



a. INTREX 

b. DIALOG 



1 h t s c r ' in s ; e c 1 f r na t vc res -ire I appear one 
'-i.f^rt the ^t'.ec ir t^•'' text cf record. Au asferisV. 
i 1 se • ic t i , 1 s^a r ^ ' j i n , 



TERMl ^rN' TERM2 
* TIIP.M] '^FRM? ' 
TERM! Al)J TF?.M. 
lEPMl TFPJ^2 

T^^Ml - TFRM/ 



a. ORBIT 
DIALOG 

c. RECON 

d. STAIRS 

e. DATA CENTRAL 

f. RIOS 
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i w.r'is t t.i r. -t^-'^^r in t:hr tt^-^xi '^f a record. A ■ 
^ea r'r-t: tbf sec --nd i.^^rd ^n-jst -ipr*~-ir before t^;e 



a, DATA CE^rRAL 
r. DIAI-OG 
^ . RECON 



_ :ERM1 (WPn) rERM2 
LRMl ^nW) TLRMi 
l£R.Ml^*n TER>!2 



The user car specify that words are to appear vithir 
b.jme I:'^,i^3l erouping of a record. 

a. TERM! (F)TERM2 m san^e field. 
TERMl(nS)TERM2 within n sentences of each, 
other (if n is remitted) in the same sentence. 
TFRM^ (L)TERM2 in same index Linkage 

b. TERM! WITH TERM2 in same sentence 
TERMl SAME TERM2 in same paragraph 

c. WITH TERM2 in same index phrase 

.j. SENiEARCH :TER.M1 TERM'^ : in same sentence 



a. lALOG 

b. STAIRS 
INTREX 

d. ORBIT 



The user L'^Vi specify that the rerm? are to appear 

witMn a particular fielH (or index), FN means 

'hat -1 fie. Id name contains or^ , two characters. 

a. SrSJFXT TERJ! 
AUTHOR TERM 
i iTirfE TcjRM 

IF ^VTIELDI, A^FIELD2, ?^P1ELD3 CONTAIN. • . 
search request, FIELD = FIELD NAME 
FIELD VAME relational operator TERM 

't. ?iELD namj: TER.M 

FIELD N relational ope^ ^-r lEPM 
FN' TERM :IELD NAME, TERM 
S"IFLD N.vME relational cperit^r 
T-r.M.FTriDl , FIELD2, FTELD3. 
! P'LP NLAMF = FE^^^M 



3. INTRFX 

b. RIQS 

c. NASIS 

d. SPIRES 

e. BASIS 

f. DATA CENTRAL 
STATRS 

h. RECON 
i , niALOr: 
ORBIT 
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a . 
b. 



DATA CENTRAL 



e d , w 1 1 iv? a t 1 1 ^^ p. g ^ T.n; e cl 



lately 



c . 
d . 



e . 



DIALOG 
ORBIT 

INTREX 
RIOS 



STAIRS 



a. 5NR EQU RECORu^'. PFCORn^'- , . 

r . KEEP RECiJRD^' 

■ , RECORD^/ 

d . WCIJMENT RECORD^-' 

L'. BEGIN SEARCH OF RECORD RECuRL^v 

f. ..SELECT ALL RECORD EQ 



ERLC 



r'.^.:i-, tfCii.ri.n.: c:iv Sr rsu*- ^. hin;/ on the ^re^tcsl nu'nber -jf 

.•r,^,w^ l> -f*" t'.^ iisplav jf r^'-jcrds an t':e ptrce-itage seetirv; 

: '-^ ij'.-u . rt-'J^tbr ' nt pjrr- it .e refined -,epir2tel> 'm.. latc-r 

--It 

^rt:.;t ^r.^r- ^vsVfit rl.;ht De i 5.^.v- 5t,ir'h prcfiles and 

_.t"t^-l ^'-i: r:ir^, ?ear-:; pr^fi'es aVe --'ft en tr '>u-.^ht «^ f as st^ndin* 

3t5 ^^r I'l '^T.i-^.^ xts^jrds, it is probably more ec^^'ncr i c^l t:, carry o^t 
-^lerti.^e Tin:itior ir.t c r:iar ion t'SD:> via batch rather than irttera-^ ti ve 

st^ar:rin<. Hw-vvvt-r, if profiles are thoai:ht of as highly polished request 
r.entb f r js^^ by pel pie searching in ina-iequat el v indexed a teas, then 
. t rr-H s sense t r, r.a w t h en available j n t e r a cl i ve ly , I li nan > w^y s this use 
r^raT^els :bl i _a t i :n cf sch-jlariy research and dez-*ands the sa:ne type of peer 
revit/«. %yt ':nly wcul^. the task c-f searching' be niade easier, bjt users *oj]d 
-rf f^-. : i'^e; V iwdexini: -.^teria] in their --wn discioiine. SttOtiertial sear-^' 
In J ?- \ -S tv-.i -pIIv beer th-, j'^^^t -r in thrt^s f baler syste^?. Hrvcvf-r, 
V ^ r - 1 »: 1 - . in i t " -i f- i ^'^.a '1 sec . : results, It ..an ^ e a r r i ed c t r p : d : v 

r ' : £ r . ^L^i n ; f i r_ 1 i s r e : r c o r f- . sed 1 ^ r f :c r 1 1 v 



n . 



' r ex*: r c ^ r 



dt-a 1 wi tr, I r.ol c-an 



DATA CENTRAL 















b. 


NASIS 










rs ' ' onne _tcr t . . 






ORBIT 














c . 


INTREX 








^■■R AND NOr 


OR NGl 


d. 


RECON 








'■F ANT) NE: 


OR NEO 


e . 


STAIRS 










A:n? 


Ok; /rt 


f . 


SPIRES 


* . > 














RIQS 








ANL' NOT 






BASIS 












N'JT 


i . 


DIALOG 








■"R,>:-^ SOT 














"?,! A.NT) NOT, 61 








^. A^'j 






■ R A.NTI NOT 


OR :?JT 








. A.^ 




'^H , ^■:'<- AND NOT 
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pem 1 1 ir:^^ "lixed express ions , connectors 


a. 


DATA CI 














b. 
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are processed tefnze 


connectors 


c. 
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DIALOG 
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c'lr.'i ..onnectcrs viih 


equal priority 
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^ : t^ii^ era tc rs or else 


have hl^.her 







~f--r_ior is DATA TENTRAI/s wcr'^ 
oer/it'.r -A'^l^n his l.-^er pri-'rity t:i:in 
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par enLneses . 



* ' >. lijan '-'perator .an be s^-ecifiea tcr insert: 
between terrr.s in a raage of teiT^s. 

a. set^.f - set^^/operator 

TEPvMl-TERM2 ^operator 

operator/TERMl :TERM2 
c. lERMl operator TERM2 TER.M3 



N'ASIS 
DIALOG 
RECON 
STAT.RS 
SPIRES 
RIOS 
BASIS 

DTALOG 

a. RECON 

b. NASIS 

c. STAIRS 



a . 



The next eleven Items 
deal with reddest sets . 



Ouer;. inpjt frco. the user is treated as a ^.c^piete 

request. It is possible I) to store the re^sults 

of a request and 2) to invoke those results as the 

dcr.^xin '^or part of the doniain) for a later query - 

a. 1) IF query THEN PLACE RECORD IN SET - 
2} BEGIN SEiVRCH OF Si:T n 
BEGIN SEARCH OF l^'ION 
BEGIN SEARCH OF INTERSECTION 
BEGIN SEARCH OF COMPLEMENT ^^ . . . , j 



3. RIGS 



■"v I" 



a. SPIRES 

b. DATA CENTR.AL 
^ . LEADER 



'juery 



'\NlJ or OR query 
AND ot ')F qaerv 
PHRASKS for 

^•'vl^>lG^ 



BACKTRACK 
BACKUP (one step) 
MODIFf // (to step 
START CVF:R for querv 
revision while nxain- 
talnlpg selected 
phrase^ 

NEWSEA.RCH fo- 
total query revisi. r. 
Sl'I2 (to brin'^ back JFTZj 



',*t:ry in; jt ir.^ tne jser is trcdtcrJ as -i ..':*^.plete 

T^eqaebt dnd Ls assl. -ed a set nuniber (except for 

INTPEX"). The resul^s of a request can bt irr,or- 

P-.rate^ int^ siibseq-^ent requests by mentioning 

the set number (or set nanie for .NTREX) . 

* result Sets, or backup points, are established 
via the coirmand N7uM£ SETl vhere SETI is be 
rhe nar.e of the set. 



ORBIT 

diauk; 

RECON 

STAIRS 

BASIS 

NASIS 

INTREK* 



ib.e OmIv q'.eries that oar contain connectors are 

t n ^ e wh-: r e the on 1 v t e rri s are set n -irh e i s . 

i. COMBINE que IV 
query ) 



a. DIALOG 

b, BASIS 



i r an re , i e v t he text w i r\i ^ q.a^ " v ( "»r que r i e s ) 

'DIAGRAM-"' The text of the query for 
set number (or tor the m -st current 
set if is on-.itted) is displayed, but 
-^ith all set numbers replaced by querv 
text (enclosed in parentheses) . 
^. DISPLAY SET HISTORY For each aeti/e 
set the text of tht query (with ind*.-x 
r-hra^^es repl icin?: EyT'/\.N'D display line 
^^uinbersj is listra alrmj; with the nir-^r 
f r-rc'^^.S t'l- quer- r«'t r. ieve^. . 



a- ORBIT 

b. DIALOG 

c. RECON 

d. S-^AIRS 

e. DATA CENTRAL 

f. BASIS 
LEADEF 

h, n:ASIS 



, .r^I^PLA/i' ALL cr ..bloPi.A- Tur 
t-ach set in the r in^o ^pt'cified. tne text 
'^f the querv is lisi^^d along witti the numbtir 
of records the query retrieved. 
REv^HJEST or RFIQUEST /^ ANSWER or ANSWER. 
For the latest addition to the query or for 
the designated inodif ication step, either the 
query text or else the nurriber of r-trieved 
records is displayed. 

/LIST ALL. Same effect as for STAIRS. 
PHRASES The index phrases selected so far 
are listed along with the number .^f recur'-, 
each retrieves . 

SETS. Same effect as for DIALOG. 



A, 5. 10 The final set is ^. i for accuinulat ing individual a. DIALOG 

RECON 

records as they are being displayed. 

a. KEEP record/^ cr 

KFEP set^'/item^'^ itenf'-i ter'- , ... 



a. 3. 11 Before subraittin'g any queries, the entire data STAIRS 

NASIS 

base acts like result set 0, and can be displayed. 



Result sets can be purged so as to free space f^^-r 

idditl'^nal sets. 

a. PL'RGE ALL or prRGE S ''^ PLRGE 

RELEASE SET or RELEASE SETS -v^^'^...,/^ 
< . LRASEALL or ERASEBACK. ('^ and subsequent 

sets are wiped out) or RESTACK n,,..,m TO 

( and Subsequent sets a^-e wiped out 
t'^xcep*: for n,...^ which are i?,iven new 
set '*s bet^mnin^: at . If thf> Ti) ^nri 
is omittf^d set 1 i~ '^^.su'^:eu. 



a. STAIRS 

b. FIQS 

b. RI^CON 

c. ORBIT 

d. INTREX 
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5>1A The total request can he s,^vtu f^^r re-use during: 
sone o the r so s 3 i or. . 



SAVE 
. .SAVE NAME 
PROrrLE 



rv^'/SAVE 
a serial - 



USE 
. , EXEC "name 
RERUN NAME 
EXECUTE stratee/v 
In workin'^ rier..r r . 
RECALL ''^ 



DELETE 
.PURGE NAME 



,RELF^SI 



a. STAIRS 

^. NASIS 

c. SPIRES 

J. i;lALOG 



Certain connands (usually Including the A_ND N^T connector) 
can be used onlv in conjunction with a request set (or 



a, STAIRS 

b, INTREX 

c, ORBIT 



mt^om^' request; . 

a, SELECT the system puts cut a set number and 
the user responds with a prior set number 

(or ALL) followed by query input. Numeric 
and other non-indexed fields can only be 
searched in this manner, 

b. RESTRICT FIELD NAME TEXT, 
_ STRLN*GSE/\RCH setv query 
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S.n RLSULT MANIPULATION FEATURES 



5.1 INTROLUCTION 
The fact that records in a data base can easily be manipulated by 
computer Tieans that records can take on different appearances depending 
upon the needs of the user. During query formulation, aspects of recf^rds 
can he presented that help the user revise his request and measure hi^ 
progress. After a query has been formulated, other aspects can be presented 
tnat help the user locate answers to his questions. Cccasicnallv , aggregate 
properties of records are more important than individual records. In this 
chapter we shall discuss features for interactively displaying records dur- 
ing and after the query negotiation process. 

The result manipulation features available tn the eleven systems are 
net as extensive as those needed in management information systems. Ideally, 
data bases Intended for decision making should reflect problem-oriented ele- 
n?ents and relationships. It she d be possible for the user to organize 
elemen*. iry components sl- that they reveal strategies for dealing with the 
prjblem. M/^^t data bases ot the eleven systems reflect a record orientati >n 
rjt^-r tn-^-. cx prohitivi orieiitcttion. Records entering the data base remain 
^i^'\t:fi f--l.t-:, and .^enerallv are the same records that are retrieved later 
-n, -\;iU NASI5, liAIA ':l:;TRAL, and SPIRES can synthesize retrieved records 
^•7.t: A otcred record constituents, they are not commonly used in this way. 

I i-^J-i bases to be developed that effectively address problems, b'-'t:\ 
'.^'.r^^-'T^ ir '' hasc. - r^ulr ib^K must agree upon pr-Tr I-^t. . n -^(^pt /ii : 

\ : ~. y-i-re tt/jsL b- fs^arantiie regard^ ' 4 the quality cf q^^-rS^s 11. 1 

r : USile r.^r ^.-^ne i^I-S and SPIRKS data bases thi-. ^.yi.lx . - : ■ 
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■;R3I ' 

DIALOG 
NASIS 



^ • iRZr : : ::.E 

»A^ '"'F FrpS'^'N ( 
T^K UK NAMF ; 



INTREX 
LFAD?^^ 



a V( 



:< J •:> r r '7 r si t i r.tc 5( ^. 



RI 1 



DIALOG 
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NTHODnn to:: 



- ' t',- > rt '.-,-1 :^---r -^e.rriptive rather tbm nr r^.at Ive . .'t has 
t^- r-^* T^'Aii-r to cnoose between a'ternate ir.p] er.entations of 
' -.1 valt ' " U-aturt!^.. A ncrc: normative approach v/ill be taken in tills chap- 
ter, AT t-.e A:r:i l^'^'^: w^-rk^ih^r, designers were asked to specify which 
^A-.it .r-'- v'ti-re I--, s.r^^ 'rense ''mininal/' What this cane to mean was that, 
.It*-'.'- i I'^^t'.^-, ^f^-T'hia^^ would be si£;nif icantly constrained. The 
-irir.^: f-^-^iures vil] sucmarized in the next section along with supportive 

r ir.tr ~ : 1 i bur-pcrtive reasonine brings ap another issue, 

-'^ '>:^I/r. ::an prrfit frnn hindsight, thev also need principles 
-^^,t ^Ye- :"tc ^<)'-'-^ desirn. The new capabilities of a rapidly evolving 

^11^ t c i'^"- ^ 1 0?/' f:^ .-^ften a^e the cnlv g^ideposts available, A possible 

" : ;vr-.^ r 1-ntt i p^:r^:p:eh- will '^e presented in the third section alon^ 
.::_r^.; -'C-r";r.^ - t''^*'^ report. Ir.e principles will not be 

, : ' . ^ « e% t 1 - -iM] : '1^ * -^n-^.^-p J^-r ;.r-'):pr?- 



iv^ivo tiif- 'e:tur.-> list.j if^ the ippt-iiiix wer»- ' " ^ :c ^ : r 
it r.r:e ^.pril 1"73 W'!rksh)p t*_ ^-i Tentril ir:p.rt^i!ve m Interact v'e 
s»„ir^hlr.R. Tvo .-'t th- iVjtures Tr-Iate l:i-tru7t 1 r-n .m.i assistance, Sf.ven 
reiite l f ir^ : ] ir^' '::ipries, ^r. ] t^irefj relate t ■- -^^v, iv A 'iz i r-^ tr.e retrieved 
r?o-"*rds . 

I^.: rw. fe'ic.Lit--^ It e^-^-nti-U ' -r ' r. - 1 r.. : t i -^-i m-l i^sistj^^'e ire 
li.'j r.elD and : .^rnT^l r-r , rer^ijL'le users' efildt-s. That desiKner'^^ '^onsfJer 
h -".an an.i written :^sslstanre tj be essential a clear i-dicarlon ^^.at at 
r r e sen* t r-* - e t r .tr: 1 1 1 ona 1 rr:e M a are re n e r.e ssa r v to ^ ear oh in..: t -^an i s 

-£t in_ "li t':e corr.p iler Izei -t-.o^Iut-. ^»ne should not cen, l^xJe, hnvever, 
•^hi*- --n-line .1.^ luneiu i r i ^^n and a-^sisrance ire i [nr-'^rtart: . *^an-jalb and 

-'1: -'.trl/e ru >' tbeir v.jil^te frc''^: :he fact thit the/ ran t-^rneJ 
v;rcn il. e'St- fall-, r.v-;uiter:D ii-;%'e f'fen used *-^'r instruction a-... 
--^ - : .1-!'- : v-!v '^b^^rt t:'i*-. Aathors, i r'-tructors . jnsultanis, 

^~ t-..- . _ ---i ?T ^ r- .ire ir -'.if- ^'-.fnrtahie with traiitl^nai n^^ila 
' t " '-^i--;. It 1- n^-^r sj:prisin^ tnat nistakeb are 

^ , ' ; i.^er- ^^-line '^aterijU* tru.t pec^pie 

. . - . '^id:t^ nil ^a ana! ^ *;-v-r "I'^'i/'^ th^ '^^puterl/ra 

. ' ^ ^ iTtr^i!- ite devpi ^pea f '.upiv.^r t Ini- ^'^^-r^ 

. - ' a ' • i t ' - . ^- p Iter : : t * r i. r ^ - i-u t 
; , : ' ^ - s. a* : il I -r ^ ^ t i"^" ^ »■ . r a^ t-; , 

. - rP. ^ . - ' : ,-eT ' t r - 't 1 a" it > ^ ^ ! r ' 

. . ' : - . . ' ,y . - t T T ' a - ^ jr ; * a ^ ^ t a * - 

• . , a i:e " ' rit'M'-» search fle.i - 'i^rr.-]^ 



' .'r?^ f^v, sut^'ix removal. Of all the features, b-f"le<-r 

ri xbl-r the ^.ont essential feature. Without ^NDs, OHs, and 
'""e t:'-* formulate complex requests. Of the eleven 

- .! :^A^^^R d. ni^c provlJe for therr.. The indexing phrases 
. . . ' i.s " k 'i-^^-r s;re .issurr.ed to be additive; retrieved ds-urrent- 
r-' ^ ' .r 1. i I im^c' ^'ith the additive overlap between request ar.i 
_\l a .-o-^pLishes rose of what no r r. a 1 users expect fro^i . 

' •le^:r:telv limits what can be expressed in a query. There Is 
t- ir':> r ■ Ir.AjEH that documents containing extraneous concepts 
: ie^o'.-.d i., trie ranking, or that documents containing central 
^t- -.'1 u^ i \e pro-'.oted. There is no way to indicate that two or 

r.'e;n-' ire a"t independeat. For exai^ple, different phrases !t:av 
: I A oir-!le ^■■■n^ert, ''^ut this cannot be specified. The net ef^'e'_t 
ir ^.irh ii ho. lean :'per-itors the skilled searcher cannot retrieve 
1 r w 1 1 r ^ \^ n c , 

'^t-^^' vf-r v'-i--. ^"lel-!^ t^' exanlne when matching requests wltr, 
: ^"^^ : 1 ■ .ifssen^l^il . Like people, records tend to have 

'\ . ^ r-.>c-, - i^e treated in just one wav, 5v es tdhl i :.h i.n, 
' ^ ^, it^i ea:h field cc^ntiirf? only ^. blni:le f-pe :t 

. . • 1 «r - . p " i '"^ 1 e t cv*^ ;)ci re records along un 1 1 a r v d i rr^-n - 
. r - t r *: ■ ta--e advantage of the various fielis, 

_ ' ^ t ^'^-^r ! ^he r^i^questu He cannot '"-n spprl! - 

• - r • - z ' " - "'-r it^ , t 1-^ c ^n iisii ^ : ^ V 

. • ^ . ^ ^ 1 F d . A • 1 . ' f L :.e svs r e^ ^ t xcep : 

- ^ » ' ^ 1 :-d^'/ I'cr^^ps. ^r.ile l\ - 
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INSTRUCTION 



^^^ERSCNAL 
3.2.3 

?:f:ADING 
3,2.4 



ON-LINE TRAINING 
3.2,7, 3,2,8 

:jATa base cvepvilw 

3.2.7 

: ^.1 

,^N-LINF DOCUMENTATION 
^,3.2, J. 3 , i 
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^n-llne Documentation ' \ 

One page descriptions of all commands and error messages. ^ 

Search Logic Tracing 

The searcher can request a etailed description of how^ his multi-part 
search request lead to the number of hits reported. 

Live Help 

Either a telephone number to call if desperate or a message command 
for requesting nelp from the on-line human consultant. 



Vest Pocket Card 

A durable folder containing command names and an explanation of how 
to get complete command dascriptions. 



Comments 

The user can express his feelings or contribute insights to the 
system staff. Most useful in conjunction with a system log so 
tha$ the staff can examine the user^s pre-comment behavior. 

Monitor Log • 
Typically a list of the commands entered by the user durlng^his 
session. 

INTREX — Able to have two terminals see and control a 

^ single display (as well as traditional monitoring) 

/I 

NASIS — Individual sessions are not logged. Instead* 

every week command and data base field usage 
is summarized. 
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QUERY FORMULATION 
FEATURES 
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V #X 
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SUFFIX REMOVAL* 

4.3.13-^14, 4.4.5 




V 


V 




V 


X 


w 
A 


V 


A 


A 


SEARCH FIELD CONTROL* 
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DICTIONARY ACCESS* 
4.4.7, 4.4.8 
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RELATIONAL OPERATORS* 
4.4.3 
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SPELLING VARIATIONS 
4.4.4 
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RELATED TERM CAPABILITY 
4.4.9 
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WORD PROXIMITY OPERATORS 
4.3.16-17, 4.4.16-18 
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BOOLEAN OPERATORS* • 
4.5.1-4 
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REQUEST SETS* 
4.5.7, 4.5.13 
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PHRASE DECOMPOSITION 
4.3.^2 
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SEARCH PROFILES 
4.5.14 
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SEQUENTIAL SEARCHING 
4.5.15 



* « an essential feature v » under user control 

Jj » currently being implemented x » assumed Automatically 
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Suffix Removal 

!toJt systems require the user to Indicate suffix removal by entering 
the root followed by a truncation code. Automatic stemming In INTREX 
can be overriden by following the term with an exclamation point. 
DATA CENTRAL automatically deletes final s's. 

Search Field Control 

If the user doea not specify which field he is searching, an X means 
a3.1 fields are assumed while aV means a single f 161d (or a combined 
field like title and abstract) is assumed. The user can ove^lde 
the default by specifying a field name. 

Dictiooary Access 

Alphabetic portions of the controlled vocabulary, index phrases, or 
word dictionary are displayed. Only DATA CENTRAL and SPIRES do not 
specify the number of documents associated with each term. 

Relational Operators 

The operators GREATER THAN, LESS THAN, and BETWEEN can be used with 
numeric fields. In STAIRS, the operators can only occur when per- 
forming a sequential search. 

Spelling Variations ^ 

Words like 'avenue' and 'ave.\ or 'January' and 'Jan.* are linked 
so that the use of any one Incorporates the others. 
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Related Term Cag^blllty 

Where tenis in the vocabulary of a data base point to other terms » 
the user can see the other terms. LEADER has both automatic 
phrases and optional associated phrases. DIALOG, RECON, and LEADER 
number the, terms so they can be incorporated by number. 

Word Proximity Operators 

DIAI^, STAIRS, and RIQS allow the user to specify that the terms 
are to occur in the same field without specifying the exapt field. 
DIALOG, RECON, and DATA CENTRAL allow the user to specify how many 
words may separate two terms. All systems listed in the word 
proximity column permit testing lot exact phrase matching. ORBIT 
and SPIRES provide for phrase matching via sequential search. 

Boolean Operators 

Generally OR is used to combine related terms, AND is used to 
intersect distinct concepts, and AND NOT is used to exclude 
previously displayed material. A 1 indicates that AND's are 
processed before OR's. A 2 indicates that the leftmost operator 
is procesaed first. A 3 indicates that CR's are processed before 
AND's, but, by using variants of the operators, AND*s can be 
processed before OR's. 

Request Sets 

Each line of search request input is given a set number. Later 
search requests can incorporate earlier sets by mentioning the 
set number. 
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Phrase Decomposition 

A natural language phrase Is decomposed Into significant words. 
Cotnaon words like 'the' and 'about' are deleted. INTREX assumes 
a logical AND between terms. SPIRES assumes either AND or OR 
depending upon the file definition. LEADER ranks retrieved phrases 
avoiding the problem. * 

Search Profiles , i 

A user can develop a bearch strategy (or compon^ts of a search 
strategy), store the strategy, and rerun it many days later. 
DIALOG permits Aisefs^ to develop and store searcfi strategies so 
that they can automatically be run against file updates. 

Sequential Searching 

In order to search fields that have not been Inverted, each record 
in the set is examined one after the ether. This is th^ only 
method for searching in RIQS. 
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SEAROT REVIEW* 
4.5.9 

PREDEFINED FORMATS* 
5*52. 6, 5.3.1 

ON-LINE FORMATTING* 
5.2.7, 5.3.2-5 

RAPID SCA^ 
5.2.5 

HIGHLIGHTING 

5.2.9, 5.3.9 

EXPANDING 

5.3.10, 5.3.11 

SORTING 
5.3.6 

RANKING 
5.3.7 

COMPUTING 
5.3.8 

MICROFICHE 
5.3.16 

DISPLAY OF GRAPHS 
5.3.17 

STATISTICAL INTERFACE 
5.3.18 

OFF-LINE PRINTING* 
5.3.13-15 

BATCH RETRIEVAL 
2.3.7 

PHOTOCOMPOS ITION 



DATA ACCESS PROTECTION 
3.4.2 
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V ■ hat baan laplaMnttd 

H m ottrrantly balng iaplaamtad 



Search Revlev 

In order* to review what has been done, a short summary is presented 
of the sets currently active, the number of documents each contains, 

and the request that caused the set to be created. 

> 

Predefined Formats 

To allow the user to easily vary the way in which he vi^s retrieved 
documents. Usually one format displays descriptive fields, another 
short citations, and a third displays total documents. With manage- 
ment information thj predefined formats are likely to specify page 
layouts. 

r * 

On-line Formatting 

To allow the user to indicate the fields of each document he wishes 
to see. A 1 indicates that the fields can be put out in one order; 
a 2 indicates ^hat they can be put out in any order; a 3 indicates 
that llmite'*. page organization is possible; a 4 indicates full scale 
on-line ;eport formatting. 

Rapid Scan 

To quickly look over a little information about each document 
retrieved. The display should continue until the user interrupts 
it. DIALOG and LEADER simulate rapid scai by stacking commatids. 
RIQS provides for nothing but rnpld scan. 
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Highlighting 

To find out what It was In the document that caused It to be 
retrieved. The INTREX feature does not highlight text but rather 
puts out only those field valuj^s that caused retrieval. 

Expanding * 

To have a complete document displayed after seeing a portion of 
It. This Is usually done either by entering 4 sequence nuniber or 
document number. 

Sorting 

J To sort the documents according^ to the values of a designated 
field or fields. 

Ranking 

To rank the documents so that the ones containing the greatest 

number of search terms ate listed first. STAIRS provides for 

five different ranking options. LEADE^ automatically ranks output. 

Computing 

BASIS and RIQS allow the user to define variables as functions of 
field values. The calculated values may be displayed or operated 
upon by statistical subroutines. In SPIRES, the average command 
combines calculating the value and displaying the result. 

Microfiche 

The terminal controls access and display of the microfiche. 
In DIALOG the feature is not used. 
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Display of Graphs 

Graphics terminals are used by RIQS and BASIS for on-line plotting 
of fields from the dociiment set retrieved.^ In neither case is it 
possible ti> superimpose graphs from different sets. 

Statistical Interface 

The records retrieved by searching can be passed to an on-line 
statistical package for analysis. 

J 

Off-line Printing 

The documents are printed and (usually) are wa: . to the user. 
The user must divert the request to the batch system with both 
RIQS and SPIRES. ^ 

i 

Batch Retrieval 

There is communication from the on-line system to the batch 
system with both NASIS and LEADER. In the other* cases, the batch 
retrieval command language is similar to the on-line language. 

Pho tocompgsi t ion 

In close association with the retrieval system is an off-line 
photocomposition system for publishing data baae documents. 



Data Access Protection 

Access to records within the data base or fields within records 
can be restricted to a subset of all users. 



